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Chapter 1

| TRACE GC Ultra Configuration

This chapter contains the instruction to configure your TRACE GC Ultra.

This chapter contains these topics:

Introduction 8

General Page 10
Inlets Page 12
Detectors and Data Page 14
Auxiliary Page 16
Road Map Home Page Status Tabs 19
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TRACE GC Ultra Configuration X

1.1 Introduction

This dialog box is available from the Instrument Configuration window.

TRACE Configuration =]

lfg General ] s Ir'luts] @, [iefectors and Dal.a[ or Ausiliary and Diven upl:i:m]
— Conrection Options

(" Sesial Port: oMl = Pre=zure Units: kPa -

{* Metwork Address:
IR

Advanced . |

Giet 0k I Annudla 7

Figure 1-1. TRACE GC Ultra Configuration Window
Select the TRACE GC Ultra and then select the configure button. The
following detector pages display:
*  General Page
o Inlets Page
»  Detectors and Data Page

*  Auxiliary Page

GET  Use this button any time you want to automatically enter the configurations
already entered into your GC. This program automatically enters the exact
configuration parameters that were programmed into the GC key panel
(embedded system). However, you will still have to enter the channel
parameters located on the Detectors and Data page.

To open this view:

1. Choose Start | Programs | Xcalibur | Instrument Configuration

1-8 TRACE Gas Chromatograph Setup User’s Manual




TRACE GC Ultra Configuration

2. Click the TRACE GC Ultra button located in the Available Devices
column.

3. Click Add, then Configure.

TRACE Gas Chromatograph Setup User’s Manual 19




TRACE GC Ultra Configuration

1.2 General Page

1-10

Serial Port

Network Address

TRALE Configuration Xl
/2 Generdl | Ig Iniets | @, Detectors and Data| &5 Ausiiay and Oven opions |
— Conreection Options
(" Sesial Port: COM1 | = Prazzure Linits: kPa -

(= Metwork Addiess:
IREE L]

Advanced.,

et ok | anda | 7

Figure 1-2. General Page

Connection Group Box

Select the COM port in which your GC is connected. A COM port is a 9-pin
cable connection located on the back of your computer.

Enter the L.P. address to allow the LAN control of the GC through the
Thermo data systems.

The TRACE GC Ultra LAN is shipped with a default IP address, that may
not match the needs of the LAN where the GC must be installed. To change
the default values, contact your LAN administrator and ask the IP address to
be assigned, the netmask, and eventually the port. Chapter IP Address and LAN
Communication

* The IP address is a 3 digits x 4 fields given by the network administrator
e.g. 192.168.127.10

* The netmask is a 3 digits x 4 fields given by the network administrator
e.g. 255.255.255.0

e The port is a 4 digits number given by the network administrator e.g.
4001 (4001 is usually he CPU/LAN default).

The default IP address of the TRACE GC Ultra CPU is 192.168.127.254.

TRACE Gas Chromatograph Setup User’s Manual




TRACE GC Ultra Configuration

ADVANCED  Select this button to set the LAN communication port used by the TCP-IP
protocol and timeout.

Options Group Box

Pressure Units  Specify the pressure unit measurement to use in your work sessions. Pressure
measurement units to select include kPa, bar, and psi.

TRACE Gas Chromatograph Setup User’s Manual 1-11




TRACE GC Ultra Configuration X

1.3 Inlets Page

Use this page to select the inlets installed on the top of your GC. The inlet
you select determines which options are available on this page and the
instrument setup (method editor) pages.

TRACE Configuration

ﬁ General Q) Inlets ! 2, Detectors and Datal op Auwiliaryl

—Inlets

Left: IM vl Right: {55L -

LeftValves ————— Right % alves [T Colurmn Select Yalve
I SVE alve I LS alve Active [nlet: IFIight vl

I Slivent Walve

I | Uit b large volume assistant progran

Get ] I Annulla ?

Figure 1-3. Inlet Page.

Inlets Group Box

Choose the inlet installed on the left or right side of your GC.
Left Inlets  Choose one: None, SSL, OCI, HOTOC, LVOCI, PKD, PPKD

Right Inlets  Choose one: None, SSL, PTV, PKD, PPKD

Left and Right Valves Group Box

Select the following to further control your selected inlet.

SVE Valve  Check this box to display Sub Ambient controls in the selected inlet’s
instrument setup pages. This allows you to enter cryogenic programmable
entries below zero if you have installed cryogenic hardware (optional
purchase). Additionally, SVE Valve allows volatile vapor to bypass the
analytical column. Typically used with a large volume injector. If the
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X

Solvent Valve

Column Select Valve

cryogenic hardware is installed be sure that configurations have been set
manually into the GC using the GC keypad.

Check this box to use a split valve that is attached to the GC top. This
selection prevents condensation from reaching the split valve in a large

volume injection when using a PTV.

Check this box when using a column select valve with a single DPFC/DCC
and two inlets. The carrier gas diverts to the selected inlet that you activate.

Active Inlet

When you select Column Select Valve, specify which inlet you want to
exclusively use. When you activate an exclusive side, the other inlet side
defaults to no settings. Carrier gas diverts to the specified inlet.

Link to large volume assistant program

Checking this box allows you to use the Run Large Volume Program found
on the autosampler menu. However, it does disable other functions found on
other method editor pages (see the note below). This box is available only
after selecting LVOCI left inlet. Check this box only if you plan to use a
LVCI to run the Large Volume Program.

Checking this box disables the initial oven temperature controls in instrument
stop. This is because Large Volume Assistant Program sets the temperature
automatically. If you want to activate the initial oven temperature control on
the Oven page located in instrument setup, then uncheck this box.
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1.4 Detectors and Data Page

1-14

Right

Left

Use this dialog tab to configure the detectors you will use with your TRACE
GC Ultra. If you disconnect your detector from your GC, remember to
reconfigure your TRACE here and from the TRACE GC Ultra front panel.
Detectors chosen here display instrument setup pages and list in the Detector
Events located in the Run Table page.

TRACE Configuration =]
ﬁ Generall Il Inlets =% Dietectors and Data | on .-’-'«u:-:iliaryl
— Detectors
Left: FID x
Optiohz
Right: ECD 5 ¥ Detector Gas Flow Contral

Adwiliary: INDHE jv Line Frequency: ¢ B0Hz 1% BOHz

— Diata Channel D efinitionz

[rata Source Channel M ame Scan Rate [Hz)
Channel 1 IDet-.-'-‘-. j IEhanneI'l |1EI j
Channel 2 IDet-B j IEhanneI2 |1E| j
Channel 3: INune j IEhanne|3 |1EI j

B ok | Aoa | |

Figure 1-4. Detector and Data Page

Configuration changes are stored with a method's configuration file. A
method uses the stored configurations so that a change in configuration
results in making the method incompatible. You will not be able to load a
method if it was created with a different configuration. Remember that you
can upload a method from the GC to save with the new method.

Detectors group box

Select the detector type (None, FID, ECD, NPD, TCD, FPD, PID) installed
on the right inlet connection of the GC. The right side is as you are facing the
front.

Select the detector type (None, FID, ECD, NPD, TCD, FPD, PID) installed
on the GC's left inlet connection. The left side is as you are facing the front.
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Auxiliary

Detector Gas Flow
Control

Line Frequency

Channel 1 -3

Channel Name

Scan Rate (Hz)

Select the detector type (None, FID, NPD, FPD) installed on the GC's AUX
position.

Option Group Boxes

Configuration option for the Detector method editors. The default for this
check box is checked (on), in which case you get the detector method editor
controls with Flow text-edit controls. If you unselect this checkbox, then all
detector gas flow text-edit boxes in the detector method editors are removed
then you may check (on) or uncheck (off) the gas flow check boxes. In other
words, if this configuration option is on then you can turn detector gases on
and off and specify their flow rates in the text boxes. If this option is off then
you can only turn the gas flows on & off.

Select the AC power frequency (50 Hz or 60 Hz) that your GC is plugged
into. The line frequency control indicates allowable scan rate values.

Data Channel Definition Group Boxes

Channels 1 through 3 are the data source connected to the GC. Select the
detector card position located nearest to the front of the GC as Det-A.

The detector card just behind Det-A is Det-B, and the detector card closest to
the rear of the GC is Det-C. Other data source connections include Oven
Actual, Oven% Power, Oven Exhaust% Open, Chassis Temp, and Line
Voltage.

Type a name for the channel’s data source displaying the chromatogram
during runtime. For example if you have an FID installed on the right

position of the GC type Right FID.

elect the number of data points to take per second during the acquisition.
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1.5 Auxiliary Page

1-16

These controls allow you to configure and use an auxiliary interface.

The selections on this page directly influence the controls you will use on the
Aux Zones page located in the Instrument Setup window.Whatever
configurations you manually enter into the GC must exactly match what
controls you enter into this Auxiliary configuration dialog.

TRACE Configuration |

ﬁ Generall e Inletsl @, Detectors and Data 0 Ausiliary and Oven options |

— Owen optioh
¥ Mane
" UltraF ast Module Present
" GC'GEC Modulator Present

—aux Temperature Zones

[ Aus1 Present: IMS Transfer Line "I
[ & 2 Present: IAu:-: 2 'I

Get OF. I Annulla 7

Figure 1-5. Auxiliary Page.

Aux Temperature Zones Group Box

* Check the Aux 1 Present control if you have one of these devices
attached: Aux1, Valve Oven, or MS Transfer Line

* Check the Aux 2 Present if you have one of these devices attached:
Aux 2, Jet Separator, and Open Split

Aux Pressure Zones Group Box

* Check Aux 1-3 Present controls if you will use auxiliary pressure
zones during your data acquisition.
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Ultra Fast Module

Auxiliary Interface

Valve Oven

transfer line

jet separator

Oven Option Group Box

Check the Ultra Fast Module Present box if the Ultra Fast Module (UFM)
device is installed inside the GC.
See also Ultra Fast Module

Check the GC*GC Modulator Present box if your GC is a TRACE GCxGC
system for the Comprehensive Two-Dimensional GC. Refer to GC*GC
group box in the TRACE GC Ultra Oven Page

The UFM is a GC device allows the direct heating of the analytical capillary
column properly installed inside the GC oven. The UFM device integrates a
GC capillary column with the components for its temperature control.
Compared to conventional air circulating oven, this device features faster
temperature programming.

An optional piece of equipment that must be used as the interface between
the GC and MS if carrier gas flow rates in excess of 4 mL/min through the
GC column are required for the chromatographic separation. This is true
when GC columns with inner diameters of 0.53 mm or larger are used. There
are two Auxiliary Interfaces available for use with the GC; a jet separator and
an open split.

This is an independent heat zone, other than the analytical oven, where
valves are kept at a temperature to prevent analyte from condensing inside
them. Valves are often used in GC analysis for introducing sample into the
analytical column (sampling valve) or for enhancing the analytes separation
from other compounds in the sample matrix (column switching valve). Some
gas analyses require the use of two or more columns. The first column would
be used to hold some compounds while allowing others to pass on to a
second column for back-flushing to vent or for subsequent analysis. Valves
are mainly used in gas samples analysis; although liquid pressurized gas
samples may be analyzed using a liquid sampling valve. It is critical for the
valve or valves to be heated and to be in a purged in a closed environment
such as an oven, which prevents atmospheric gases from leaking into them.
This would apply to the gas sample analysis for the components that are in
air, such as oxygen or nitrogen.

A heated tube that the GC column effluent passes through to enter the ion
source of the MS detector.

An optional Auxiliary Interface available for use with the GCQ data system.
The jet separator is sometimes referred to as a momentum separator or an
enrichment device. A jet separator is used to reduce the flow of the column
effluent eluting from the GC column to a lower one that is compatible with
the vacuum system of the GCQ and TRACE.

A jet separator consists of two quartz jets that are separated by a small gap,

TRACE Gas Chromatograph Setup User’s Manual 117




TRACE GC Ultra Configuration

X

1-18

open split

which is held under vacuum. The first jet is connected to the end of the GC
column where it receives the GC column effluent as it elutes from the
column. The second jet is connected to a piece of tubing (1/16 inch i.d.,
glass-lined stainless steel or 0.53 mm i.d. deactivated fused silica) that is
connected to or passes through the transfer line of the GCQ. As the column
effluent exits the first jet it must jump across the gap into the second jet to be
transferred to the MS. Because the carrier gas has a low molecular weight, it
tends to diffuse (and its stream spreads out in space) as it exits the first jet;
thus, only a small percentage of the carrier gas makes it into the second jet.
Analyte compounds are of higher molecular weight than the carrier gas, and
do not spread out as much in space as they cross the gap. Thus, a higher
percentage of the analytes (relative to carrier gas) are able to cross the gap
into the second jet and move into the MS. This acts as a discriminatory split,
such that the flow volume is reduced but the analyte concentration is
enriched in the exiting gas stream.

See also: open split.

An optional Auxiliary Interface. An open split interface is used to reduce the
flow of the column effluent eluting from the GC column to a lower one that is
compatible with the vacuum system of the TRACE GC Ultra. An open split
interface typically consists of a column transfer line with a mass
spectrometer transfer line placed near, or inserted into, that column transfer
line. The system may also use an additional makeup or purge gas for finer
flow control. The column transfer line is typically of a wider bore than the
mass spectrometer transfer line and as such, only a specific percentage of the
column effluent enters the mass spectrometer.

This split is non-discriminatory, that is, an approximately equal percentage of
both sample and carrier gas is split away from the mass spectrometer.

See also:jet separator.
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1.6 Road Map Home Page Status Tabs

Status pages are located on Xcalibur Roadmap-Home page. Just highlight
TRACE GC Ultra from the Roadmap Status tab scroll list and see the
following pages (status, temperatures, flows, and pressures) display the
current GC status.

Status Tabs

Status | Temperaturel Flan | Pressure

— General

Statuz Mot connected

—Run
Elapzed time: 0.00
Remaining trme: 0.00

— Emergency conditions

[ Ower ternperature

[T Shoted RTD
™ Shorted oven RTD

F.evwpad... |

Figure 1-6. Status Tabs

» Status

» Temperatures page
»  Flows page

* Pressure page

Status

General Group Box

Status:  Indicates if instrument is communicating to Xcalibur.
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Elapsed time

Remaining time

Emergency shutdown

1-20

Over temperature

Shorted RTD

Shorted oven RTD

Run Group Box

The amount of time that has elapsed since the run started.

The amount of time that remains before the run finishes.

Emergency Conditions Group Box

Xcalibur software automatically checks this box if an error condition like a
leaking hydrogen sensor or something is malfunctioning internally in the GC.
The software automatically shuts the GC off. Check the TRACE GC Ultra
Maintenance and Troubleshooting Manual for possible solutions.

This box is checked only when Xcalibur software detects the temperature is
over the recommended level.

This detected problem requires certified technical support. Contact your local
THermo Electron Tech Support office for service.

This detected problem requires certified technical support. Contact your local
Thermo Electron Tech Support office for service.

Temperatures page

These values show the actual and setpoint Temperature parameters.
Flows page

These values show the actual and setpoint Flow parameters.
Pressure page

These values show the actual and setpoint Pressure parameters.
Keypad

Located in your Instrument Setup TRACE menu.

Xcalibur virtual TRACE GC Ultra Keypad operates just like if you were
using it from the GC front panel.

The only difference is where you are pressing the keys; from the instrument
panel or Xcalibur software. You might find it helpful to learn the TRACE
Keypad according to the following groups:
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Action Keys:  Stop, Prep Run, and Start.

Zone and Device  Oven, Left Inlet, Right Inlet, Left Detect, Right Detect, Aux, Left Carrier,
Information Keys:  Right Carrier, Left Signal, Right Signal.

Instrument Setup Keys:  Leak Check, Column Eval, Config
Shortcut Keys:  Temp, Press, Flow, Time, Ramp #
Data Entry Keys:  On/Yes, No/Off, Mode/Type, o, Clear, Enter, st, 0-9
Information Keys:  Status, Info/Diag, Run Log

Method Storage and  Load, Store, Method, Seq, Edit/Active, Run Table, Clock Table, Auto
Automation Keys:  Sampler, Valves, Seq Control.

Look for specific instructions for operating each key in the TRACE GC Ultra
Operating Manual, Chapter 2.
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Chapter 2
TRACE Menu

This chapter describes the Instrument Setup menu.

This chapter contains these topics:

Menu Description 24
Using Flow Calculator 27
Using Vapor Calculator 33
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2.1 Menu Description

Action Keys

Zone and Device
Information Keys:

Instrument Setup Keys:

2-24

Shortcut Keys:
Data Entry Keys:

The TRACE menu is located on the Instrument Setup-menu bar.

Column Evaluation,
Lesk Check.
Walees.

Elow Calculator.
“apor Calculator. .

Figure 2-1. Menu

The pull-down menu contains the following options:

Send Method to GC command

Downloads the GC portion of the current method from the Instrument Setup
window to the gas chromatograph.

Get Method from GC command

Uploads the current method from the gas chromatograph to the Instrument
Setup Window.

Keypad

Located in your Instrument Setup TRACE menu. Xcalibur virtual TRACE
GC Ultra Keypad operates just like if you were using it from the GC front
panel.

The only difference is where you are pressing the keys; from the instrument
panel or your Xcalibur software. You might find it helpful to learn the
TRACE Keypad according to the following groups:

Stop, Prep Run, and Start.

Oven, Left Inlet, Right Inlet, Left Detect, Right Detect, Aux, Left Carrier,
Right Carrier, Left Signal, Right Signal.

Leak Check, Column Eval, Config
Temp, Press, Flow, Time, Ramp #

On/Yes, No/Off, Mode/Type, 0, Clear, Enter, st, 0-9
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Information Keys:

Method Storage and
Automation Keys:

Status, Info/Diag, Run Log

Load, Store, Method, Seq, Edit/Active, Run Table, Clock Table, Auto
Sampler, Valves, Seq Control.

Look for specific instructions for operating each key in the TRACE GC Ultra
Operating Manual, Chapter 2.

Flow Calculator

Column Flow Calculator allows you to make changes which affect carrier
gas flow and velocity.

Additionally you may:

* Change the column length, id (inner diameter), temperature, or inlet
pressure by moving any of the “Column Parameters slider bars will
change the calculated values for flow, velocity, and hold-up time.
(Changing outlet pressure or carrier gas type will also result in
recalculation of the carrier flow and velocity, but they are set on different
parts of the screen because they are less likely to be varied during
method development than the other column parameters.)

*  Change the “Carrier Gas Parameters slider bars for either flow or
linear velocity* will calculate the inlet pressure needed to give that flow
rate or velocity, keeping the other column parameters constant.

* See the Flow, linear velocity, and hold-up time simultaneously when a
column parameter changes.

While all calculations are solved directly, calculating inlet pressure from
velocity (at greater than zero outlet pressure) is done using an approximation
technique.

For more information, refer to:

»  Using Flow Calculator

Vapor Calculator

Calculates the vapor volume for the PTV and S/SL inlets from the injection
volume in proportion to the installed liner column. Assuming, if the vapor
behaves like an ideal gas and only solvent vapor needs to be considered for
dilute samples: vapor volume (V) for n solvent moles at temperature T and
pressure p is then approximated by the ideal gas law: V =nRT / p.

Absolute temperature and pressure are used for the calculations, and n is
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determined from the solvent volume, density, and molecular weight. Since 1
mole of an ideal gas occupies 22.4 liters at 0° C and 1 atmosphere pressure,
vapor volume in microliters can be calculated from the following equation:
V= [224x][r/MW][(T +273)/273] [patm / (pi + pa)] [Vinj]

where:

V = vapor volume, microliters, at inlet temperature and pressure

Vinj = solvent (liquid) volume, microliters injected

= solvent (liquid) density, g/ml

MW= solvent molecular weight, g/mole

22.4= liters occupied by 1 mole of ideal gas at 0 °C and 1 atm. pressure
T=inlet temperature, °C (absolute temperature = K = °C + 273)

pi= inlet pressure, gauge (absolute pressure = pi + pa)

patm = 1 atm. pressure (14.7 psi, 101 kPa, or 1.01 bar)

pa= ambient pressure, usually taken as patm for this approximation
Solvent boiling points, molecular weights, and densities can be found in
references such as the Handbook of Chemistry and Physics (CRC Press) and
the Merck Index (Merck & Co.).

For more information refer to:

e Using Vapor Calculator

*  Comparing Vapor Volume to Liner Volume
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2.2 Using Flow Calculator

Length
Inside diameter
Temperature

Inlet pressure

Use the Column Flow Calculator to determine column pressure settings and
flow rates through a capillary GC column when operating with manual
pneumatics. Column dimensions, temperature, inlet and outlet pressure, and
carrier gas type can be varied when calculating an outlet flow rate, average
linear velocity, and holdup time.

Column Flow Calculator Page

Column Flow Calculator x|

— Colurn parameters — Colurnn outlet pressure
Length [m 30.0 o 1Am © Wacuum ¢ Other
A i
Outlet preszure (kPa) 101.3
Inzide diammeter [mm) 0320 LI ﬂ
o N i
Temperature (C) 100 — Carrier gas parameters
Kl 0 Gas type: [Hefum =]
Inlet pressure [gauge, kPal 101.3 Flaw [ml/min]: 2734
B i
Welocity [cmdzec): 4558

Huoldup time [zec): E5.A
roa|

Figure 2-2. Column Flow Calculator Page

Column parameters group box

Each control listed in this box is affected by the choices made in the Carrier
Gas Parameters group box.

Slide the slider bar to the desired column length in meters.
Slide the bar to the columns inside diameter in millimeters.
Slide the bar to the oven temperature you want to use (°C).

Slide the bar to the pressure amount to supply to the column head (k).
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Column outlet pressure group box

1 Atm  Atmospheric pressure.
Vacuum  Select this if the GC is connected to a mass spectrometer.

Other  Select this if you want to adjust column outlet pressure above or below
atmospheric (0-43.5 psi)

Outlet Pressure  Slide the bar to the desired pressure amount the column flow will push
against at the column exit.

Carrier gas parameters group box

Gas type  Select the type of gas you are using for column flow.
Flow  Actual flow calculated based on items listed in Column Parameter box.
Velocity  This is the speed in which the flow travels to the column.

Holdup time  Time for non-retained peak to travel through the column. Hold-up time is
measured to determine the average linear velocity.

Using slider bar and buttons

Slider Bars

Click here to display the main topic for this procedure.

You might hear the slider bar referred to as a scroll bar. But whereas scroll
bars typically scroll vertically slider bar scroll horizontally. Use the slider bar
to adjust the displayed values.

i.d.(mm) [« | »] 0.320

Quick tips  Grab (click and hold) the slider and drag it along the length of the
slider bar.

* Click on the arrow buttons on either end of the slider bars to increase
or decrease the associated value. The amount of increase or decrease
depends on the number of decimal places in the parameter, and will
vary for different slider bars.

* Click on the area between the slider and the arrow buttons to increase
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or decrease the slider bar’s associated value at 10 times the rate of
clicking on the arrows.

» Use your mouse or tab key to select a slider bar and then use the right

and left arrow keys located on your PC’s keyboard to adjust the values.
This method produces the same results as using the arrows.

Radio Button

3 1 Atm
) Wacuum
® Other

Use radio buttons to select one or several choices, however, only one radio
button from any group can be selected at the same time.

Reset Button

Click to reset all control parameters back to the factory settings. The only
parameters for which default values can be changed and saved are pressure
units (kPa, psi, or bar) and the controls listed in the Column Outlet Pressure
group box (1 atm, vacuum, other, and outlet pressure).

Done Button

Press Done to exit the screen. The pressure units and outlet pressure currently
selected save to disk and become the new defaults for the remaining work
session. Current pressure units (kPa, psi, or bar) and outlet pressure (1 atm,
vacuum, or outlet) settings save and load automatically when you open the
screen again. Values for all of the other parameters return to the factory
default settings.

Related Topics

For other details refer to

*  Pressure/Flow Calculations
»  Split Ratio Calculations

*  Average Linear Velocity

*  Vacuum Outlet Conditions

e Other Pressures
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Pressure/Flow Calculations

The rate of carrier gas flow through an open tubular column can be calculated
using the well-understood relationships between pressure and flow in
capillary GC. These calculations are useful in your method development and
for you to determine the inlet pressure for a particular column and carrier
flow or the change in flow resulting from a temperature or pressure program.
The TRACE GC Ultra performs a column evaluation where the actual
column resistance is calculated. Thus, insuring and achieving accurate
column flows for a specific column length, i.d., and the wall coating.

Split Ratio Calculations

The split ratio for a capillary inlet is determined by the relationship between
the split vent flow and the column flow. Users calculate split ratio in several
ways and refer to this subject as: split flow/column flow, column flow/split
flow, or total flow/column flow. For these calculations, split ratio is defined
as

Split Ratio= SR1 = (split vent flow) / (column flow)

Split ratio is usually expressed as a ratio relative to one. For example, for a
split vent flow of 100 ml/min and a column flow of 2 ml/min,

SR1 = (split vent flow/column flow): (column flow/column flow) = 50:1
On the pressure/flow calculator screen, the split ratio is always based on the
current value for column flow. Entering a value for either split vent flow or
split ratio and clicking on “Calc Flow/Ratio calculates the other.

Column Outlet Flow

The Poiseuille equation gives the gas flow carrier rate through an open
tubular GC column. For a given set of experimental conditions - column
length and id, carrier gas type, temperature, and outlet pressure - this
equation can be used to calculate the flow expected with a known inlet
pressure, or the pressure setting needed to give a desired flow rate.

F = outlet flow in ml/min, measured at Tref and pref (standard conditions)
=[60pr/ 16 h L] [(pi-po)/po][po/pref] [Tref/T](Eq. 1)

where:

r = column inner radius, cm
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L = column length, cm

pi = inlet pressure (absolute), dynes/cm

po = outlet pressure (absolute), dynes/cm

pref = reference pressure, typically 1 atm

T = column (oven) temperature, K

Tref = reference temperature, typically 25 © C (298 K)
h = carrier gas viscosity at column temperature, poise

60 = conversion from seconds to minutes

Average Linear Velocity

The rate at which carrier gas moves through the GC column can also be
expressed in terms of its linear velocity. Because pressure on the carrier gas
changes at each point along the column, the gas will expand as it flows
through the column, and linear velocity will increase from the inlet to the
outlet. The retention time for a component reflects the average linear
velocity, which is measured by determining the elution time for an
unretained peak.

= average linear velocity at column temperature T, cm/s=L / tw(Eq. 2)
where:

L= column length, cm

tm = hold-up time, elution time for an unretained component, seconds

The average linear velocity is related to the outlet velocity by the
compression correction factor.

0 =uoxj

where:

j= compression correction factor (compressibility correction factor)
=3po (0% - po®) /2 (pi® - po?)

As with equation 1 for flow under a given set of experimental conditions, the
average linear velocity can be calculated from the column dimensions,

TRACE Gas Chromatograph Setup User’s Manual 2-31




TRACE Menu X

viscosity, and pressure.

= 2 2 2.2
0=[3r" /320 L][(p" -po”)* /((pi” - po™)] (Eq.3)
Linear velocity is calculated here at oven temperature, to correspond with

retention time measurements. (Temperature does not appear explicitly in
equation 3, but the viscosity value is a function of temperature.)

Vacuum Outlet Conditions

With most GC detectors, pressure at the column outlet (po) is about 1 atm. In
GC/MS systems, however, the column outlet pressure is zero. This makes the
flow rate at outlet conditions very high, but column flow under reference
conditions can still be calculated from equation 1. (This corresponds to the
flow that would be measured with a flow meter connected to the discharge of
the vacuum pump, if such a measurement could be made). With po2 << pi2 ,
equation 1 becomes,

F= [60mr?/16M L] [pi%/ pref] [Tref/T] (Eq. 4)

Other Pressures

There are some cases where the column outlet is neither at atmospheric
pressure nor under vacuum. One example is a column with a restrictor
installed at the end. This could be a length of narrow-bore tubing connected
to a mass spectrometer, as discussed in the topic Vacuum Outlet Conditions,
or a splitter with connections to two different detectors.

Another example is in work with the atomic emission detector (AED), where
the cavity has a positive pressure of about 1.5 psi. When the total pressure
drop is low (that is., with short, wide-bore columns), this can cause a
significant difference between the calculated and actual flow values.
Selecting the “other setting for outlet pressure on the flow calculator allows
the appropriate value (14.7 + 1.5 = 16.2 psi) to be entered and used in the
calculations.
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2.3 Using Vapor Calculator

Injection volume
Temperature

Pressure gauge

Vapor Volume

A liquid sample injected into a heated GC inlet rapidly vaporizes and
expands. Vapor Volume Calculator rapidly calculates the expansion volume
using several factors (solvent, injected liquid volume, temperature, and inlet
pressure). Included with this calculation is the resulting vapor expansion
volume relative to the inlet liner’s inner dimensions. Because, if the volume
of vapor is greater than that of the liner, the excess can expand into other
areas of the inlet and result in loss of sample or contamination of the gas
lines.

Vapor Calculator Page

Yapor Yolume Calculator x|

— Inlet parameters — Solvent parameters
Injectian walume [ul] 1.0 Type: IMetherne chiloride j
[T 3
Temperature [*C) 200 Bailing paint [ |—4EI
H B 3
Denzity [g/mil): 1.326E
Frezzure [gauge, kPa) 101.3
[T | Mol. weight [amul | 04,93
—"apar walume — Liner valume

Wapor valurne [ml): 0.30 Type [CE Instruments part no.|:
[PTv 2rmm metal  [45322044) ¥ |

Liner volumne [ml]: 0.32
ros_|

Figure 2-3. Vapor Calculator Page

Inlet parameters group box

Slide the bar to the volume amount to inject.
Slide the bar to the temperature your method calls for.

Slide the bar to the pressure amount your method calls for.

Vapor volume group box

An injected solvent’s calculated expansion volume. Compare this to a list of
the most frequently used liners and their available internal volume.
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Type

Boiling Point

Density

Mol. Weight

Type

X

If you are using an DPFC/DCC system, pressure programming can be used to
help control vapor volume. With the Pressure Pulse technique, pressure is
briefly increased at the time of injection, then returned to the setpoint best for
column flow rate during the rest of the run. Advantages for this technique
include:

Optimizing conditions for sample transfer to the column

» Facilitating larger injection volumes
» Reducing sensitive components residence time inside the inlet
* Solvent parameters group box

Solvent parameters group box

Select the solvent type you wish to use. Choosing a specific type
automatically sets preferred values in all the other fields. However, you still
may make adjustments. If any of your adjustments exceed the recommended
allowance for the liner, then Xcalibur displays an error message.

Values you see listed in Type are for the most common solvents that have
densities at 20° C. Select Other to calculate expansion volumes for other
solvents not listed here. Then you may enter the appropriate values for the
rest of the Solvent Parameters (boiling point, molecular weight, and density).

This is shown on the screen for reference, although it is not used in the
calculations. Because the approximation for vapor volume does not really
apply near the solvent boiling point, calculations are not done if the inlet
temperature is set within 20°C of this value. Instead, a message displays,
indicating that a higher temperature should be specified.

For dense solvents with low molecular weights give the largest vapor volume
per microliter injected. The effects of inlet temperature and pressure on vapor
volume can also be seen from the equation - increasing temperature increases
volume, while increasing pressure decreases volume.

Molecular weight. The average mass of a molecule of a compound compared
to 1/12 the mass of carbon 12 and calculated as the atomic weights sum of the
constituent atoms. Or simply stated, the average mass of a molecule of a
compound expressed in atomic mass units (AMU).

Liner volume group box

Select a liner type from the list box. Vapor Volume Calculator automatically
displays the Liner Volume
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Related Topics

»  Comparing Vapor Volume to Liner Volume

Comparing Vapor Volume to Liner Volume

Comparing vapor expansion volumes with liner volumes gives an estimate of
the sample volume that can be injected under different conditions. In
practice, mixing and diluting sample vapor with carrier gas during rapid
evaporation means that the actual volume occupied by vapor may be greater
than the calculated volume, and it depends on the liner design and how
rapidly carrier gas is moving through the inlet. A good starting point in
method development is to choose the liner, injection volume, temperature,
and pressure so that the vapor volume does not exceed the liner volume. (For
splitless injections, the liner volume should also be considered in choosing
the purge hold time, so that the inlet will be swept at least once by carrier gas
flowing onto the column.)

Typical volumes for capillary inlet liners have a range of 250 to 1000
microliters. Volume for an open liner can be calculated from the length and
inner diameter, but it may be reduced by internal constrictions or packing.

Rate of carrier gas flow at the column outlet, usually given as volumetric
flow in ml/minute. Because the volume for a given mass flow will depend on
temperature and pressure (pV=nRT), the conditions under which flow is
calculated or measured must be specified. See the section on “Column Outlet
Flow for details of the calculations.

Velocity, at which carrier gas moves through the column at temperature T, is
represented in cm/s. Because pressure varies continuously along the column
(from pi to po), linear velocity also changes at each point between inlet and
outlet. The elution time for an unretained component provides a measure of
the average linear velocity. This is related to outlet velocity (and flow)
through the compression correction factor j.

See the topic on Average Linear Velocity for details of the calculations.

An unretained component's (at column temperature T) elution time is a
measure of time that sample components spend in the mobile phase. Hold-up
time is measured to determine the average linear velocity.

F = outlet flow in ml/min, measured at Tref and pref (standard conditions)

F=[60pr® /16 hL][(pi® - po?)/po] [po/ pref] [Tref/T] (Eq. 1)

0 = average linear velocity at column temperature T, cm/s
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= L/tM (Eq. 2)

Under a given set of experimental conditions, the average linear velocity can
be calculated from the column dimensions, viscosity, and pressure.

0 =[3r°/32hL][(pi -po?)* /(pi® -po?)] (Eq.3)
Flow can then be determined indirectly from the average linear velocity.
F =[60pr?][Tref/T][2 (pi% - po¥) /3 pref (pi® - po?)]i (Eq. 4)

The equation used to calculate inlet pressure from velocity could be quite
slow under certain column conditions. At outlet pressures greater than
vacuum the equation cannot be solved directly. Instead, the equation is
solved by a successive approximation method. You can speed this process up
by using the flow slider bar to indirectly change the velocity value.

Electronic pressure control (EPC) provides an alternative to mechanical
pressure control for regulating the gas flow in the GC. Additionally, EPC
provides stability and precision in flow settings, which makes it possible to
use pressure/flow programming in GC methods and to document pressures
along with the other parameters.
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% Instrument Setup

This chapter contains the instructions to edit the TRACE GC Ultra
parameters according to the inlets and detector installed:

Edit TRACE GC Ultra Parameters
Oven Page
UFM Page

S/SL Page

OCI Page
HOTOC Page
LVOCI Page
PKD Page
PPKD Page
PTV Page
Carrier Page
ECD Page

FID Page

NPD Page

TCD Page

FPD Page

PID Page

PDD Page

Aux Zones Page

Run Table Page
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60
62
65
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97
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3.1 Edit TRACE GC Ultra Parameters

Introduction

The parameters to set for the TRACE GC Ultra (oven, injectors and detector)
should be set according to GC configuration.

All parameters can be sent to or loaded from the instrument connected by
using the functions available in TRACE Menu

To open this view:

1. Choose Instrument Setup from the Home Page window.

2. Click on the TRACE panel button located in the Instrument Setup

window.
E:-:".'Rnadmap-ﬂnme Page 3] =]
File Actions View Tools GoTo Help
7 il |l v wue] 2|

Status I Aequisition Bueue I

El- Run Manager -
Mo Devices
Sequence:
Sample Mame:
Working On:
Positior

Raw File:

H Inst. Method:
] A1/45 3000

. Detached

El- TRACE GC 2000

oo Nabarhad LI

cessing
Setup

Qual
Browser

For Help, press F1 [ [wom [ [oeroas2002 [.10 4

Figure 3-1. Roadmap - Home Page

Using the TRACE Tabs

After you have configured the TRACE and options, you are ready to set the
controls to run your method.
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Related Topics

How To...:

»  Installing the Desolvation Column and Connecting the Tee

*  Characterizing Columns

*  Post Column Splitting of the GCQ with the Flame lonization Detector
*  Operating an FID with Xcalibur Software

*  Simultaneous Analysis on the lon Trap and the FID
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3.2 Oven Page

This page is the method editor for setting up parameters in the GC run.

To display this page: Click on the Oven page from the Instrument Setup view.

TRACE Method - {untitled) x|

File Edit Help

It Dven |Q Right Inlet - 551 | €2 Right Carrier | &, Right Det - T00 | 35 Aun Tale |

” / “

1]

r~r 11T T T T T T T T T T T T
000 020 040 0G0 08B0 100 120 140 160 1.80 200 220 240 260 280 300

r~ Ramp: A~ Post Run Conditions Oven

Rate Temp. Hold Time: Temperature [°C): o
[*Cmin] ['C]  [minutes]

. Time [min];

Initial 40 W Max Temp ["C]:lﬁ
Pressure Left [kPa) 1]

Ramp 1: I 100 50 1.00
Pressure Right (kPal: 1] Frep Run

—&cquisiion Time [min] Timeouk (min; | 10.00

o Time: l—

Ceeningine 20 Equilibration
" Specific Time: 10.00 Tirne [min): .50
~ GC*GE modulstor

I Modulation time [s]. | 400
I Delay time [min): IW

[~ Enable Ciyo

=

oo | [ ]

Figure 3-2. TRACE GC Ultra Oven Page View
Related topics:
o Setting Up Oven Ramp Parameters

Oven Page Parameters

Oven Temperature Program graph

Graphical representations of the oven temperature program including any
post run events. The axes are temperature in degrees centigrade and time in
minutes. An isothermal run just gives a flat line

Oven Temperature Program Parameters

Ramps arrow buttons  Use the up-down control to add or subtract the number of ramps to use in the
oven temperature program. This is the rate in degrees Centigrade per minute
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Initial / Temp text box

Initial / Hold Time text
box

Ramp / Rate text boxes

Ramp / Temp text boxes

Ramp / Hold Time text
boxes

Oven Sub-ambient
check box

Max Temp text box

PrepRun Timeout

the GC oven is ramped up or down from the initial temperature or the
previous level’s final ramp temperature. Clicking on the Down arrow
automatically adds a ramp level after the last one listed. Clicking on the Up
arrow deletes the highest level or the one being displayed on the bottom

The initial temperature the oven is set at the beginning of the temperature
program. For isothermal runs, this is the oven temperature for the entire run.
After Preready or Prep Run this is the temperature the oven will be at.
Checking the Link to Large Volume Assistant program located on the
Configuration» Inlet dialog disables this control. This is because you are able
to set these controls in the Large Volume Assistant program, which you will
find located in the autosampler menu. If you want to activate this control,
then uncheck the Link to Large Volume Assistant program located on the
Configuration»Inlet dialog box.

The amount of time to maintain the initial temperature.

The rate of change of the temperature when increasing the temperature from
one value to the next. Described in degrees Celsius per minute (°C/min). The
ramp begins at the previous step’s final temperature value and proceeds to the
current step’s final temperature at the specified rate.

The temperature the oven is set at for the next ramp of the temperature
program. For isothermal runs, this is the oven temperature for the run. After

Preready or Prep Run this is the temperature the oven will be at.

The time to maintain the temperature specified in the Final Value control
box.

Oven Group Box

This refers to an installed sub-ambient (additional purchase), which allows
subambient oven cooling.

Specify the maximum temperature for this run. The GC has a maximum
temperature of 450 °C. The maximum allowable temperature for the column
being used in the method is automatically set.

Specify how long the GC should remain in the Ready to Inject mode before
returning to Stand By.

If the GC Start button is not pressed within the prep run timeout period, then
the GC will return to Stand By mode. This feature is a protective measure to
keep the GC from being in the Ready to Inject mode too long.

For example, this will prevent accumulation of contaminants on the
analytical column when doing splitless injections.
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Equilibration Time (min)
text box

Use Oven Run Time
radio button

Use Other Time button
and text box

Temperature text box

Time text box

Pressure text box

Modulation Time (s)

Delay Time (min)
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Specify how much time the GC should wait after the initial conditions are
met before going to standby.

Acquisition Time Group Box

Check this box for the Acquisition Time to be the same as the oven run time;
however this does not include the post-run time.

You can define the time for acquisition. Enter a value in the text box.

Post Run Conditions check box and group box

Use this option to specify post run conditions. When you select the Post Run
Conditions check box, the group box becomes active.

The post-run temperature setpoint. Use as a bakeout to clean up the column
or use as a cool down phase after the run has finished.

The amount of time the oven remains at the post-run temperature setpoint.

The post-run pressure setpoint for the left and right EPC inlet. Setting Up
Oven Ramp Parameters.

GC*GC group box

Set the duration of the modulation cycle. The value is valid for both the
modulator valves.

Set a delay time between the start of the analysis and the start of the
modulation.

Setting Up Oven Ramp Parameters

Set oven ramp parameters
1. Open the Instrument Setup window.
2. Display the Oven page by clicking on the TRACE panel button.

3. Type in the temperature (degrees Celsius) and time (in minutes) for the
initial oven parameters.

4. To add ramps to the oven temperature program, click on the down arrow
of the up-down control. If you add too many ramps, click on the up arrow
to delete them.
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Set post run conditions

Select the Post Run Conditions check box and enter the time, temperature
and pressure parameters.

1. To keep the default analysis time, check the Total Run Time box. If you
want to set a different analysis time, leave the Total Run Time box
unchecked and enter a value for the analysis time.

2. Select Oven Subambient (if your system has this option) for subambient
cooling.

3. Enter the Max Temp and Equilibration Time values.
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3.3 UFM Page

This page is the method editor for setting up parameters in the GC run.

To display this page: Click on the UFM page from the Instrument Setup
view.

Oven | LeftInket- OCI | Left Carrier | Right Inlet - PTV | Right Carier | Left Det - FID# | Right Det - TED | Fun Table |

b :/E o
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= Fiate Temp. Haold Time
ZI [C#mir) [T (mintes) Temperatue (k[0 I Enable Cyo
Initial: |4D |1.DD Time [mink: ID_ tax Temp [°C]:|350
Ramp1: (100 50 1.00 Prep Run
P | I I Pressurs Left (kPal |0 Timeout (i |10.00
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Freszure Right [kPa): |0 Time (mirl W
— Acguisition Time [min)
@ Oven Run-Time: 3.00
© Specific Time: |1D.DD
Figure 3-3. UFM Page View
Related topics:

o Setting Up UFM Ramp Parameters

UFM Page Parameters

UFM Temperature Program Graph

UFM Temperature  Graphical representations of the column temperature program. The axes are
Program graph  temperature in degrees Centigrade and time in minutes. An isothermal run
just gives a flat line.

Block Temperature Group Box

Temperature  Enter here the temperature of the auxiliary heating block.
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Ramps arrow buttons

Initial / Temp text box
Initial / Hold Time text
box

Ramp / Rate text boxes

Ramp / Temp text boxes

Ramp / Hold Time text
boxes

Prep Run Timeout

Max Temp text box

Equilibrium Time (min)
text box

UFM Temperature Program Parameters

Use the up-down control to add or subtract the number of ramps to use in the
column temperature program. This is the rate in degrees Centigrade per
minute (°C/min) the column is ramped up or down from the initial
temperature or the previous level’s final ramp temperature.

*  Clicking on the Down arrow automatically adds a ramp level after the
last one listed.

*  Clicking on the Up arrow deletes the highest level or the one being
displayed on the bottom.

The initial temperature the column is set at the beginning of the temperature
program.

The amount of time to maintain the initial temperature.

The rate of change of the temperature when increasing the temperature from
one value to the next. Described in degrees Centigrade per minute (°C/min).
The ramp begins at the previous step’s final temperature value and proceeds

to the current step’s final temperature at the specified rate.

The temperature the column is set at for the next ramp of the temperature
program.

The time to maintain the temperature specified in the Final Value control
box.

Oven Group Box

Specify how long the GC should remain in the Ready to Inject mode before
returning to Stand By. If the GC Start button is not pressed within the prep
run timeout period, then the GC will return to Stand By mode. This feature is
a protective measure to keep the GC from being in the Ready to Inject mode
too long. For example, this will prevent accumulation of contaminants on the
analytical column when doing splitless injections.

Specify the maximum temperature for this run. The UFM has a maximum
temperature of 350 °C.

Specify how much time the GC should wait after the initial conditions are
met before going to standby.
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Use Oven Run Time

radio button

Use Other Time button
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and text box

Acquisition Time (min) Group Box

Check this box for the Acquisition Time to be the same as the UFM device.

You can define the time for acquisition. Enter a value in the text box.

Setting Up UFM Ramp Parameters

Set UFM ramp parameters
1. Open the Instrument Setup window
2. Display the UFM page by clicking on the TRACE panel button.

3. Type in the temperature (degrees Centigrade) and time (in minutes) for
the initial column parameters.
To add ramps to the column temperature program, click on the down
arrow of the up-down control. If you add too many ramps, click on the up
arrow to delete them.

Set block temperature parameter

1. Set the temperature of the column auxiliary heating
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3.4 S/SL Page

This page is the method editor for the Split/Splitless inlet.

To display this page: Click on the S/SL page from the Instrument Setup view.

Owen | Left Inlet - OCT | Left Carier  Right Inlet - S5L | Right Earrier' Left Det - FID I Right Det -FID | Run T

~ Inlet

[ Temperature ['C]: IW
M SplitFlow(mimink [ 50
Spiit Fiatio: [
Splitlezs Time [min): 1.00
— Purge
¥ Constant Septum Purge
Stop Purge Time [min): IW

— Surge
Surge Pressure [kPa): I 3
Surge Duration [min]: 0.00
Fode:
Figure 3-4. S/SL Page View
Related topics:

»  Setting Up Parameters for Split Mode
o Setting Up Parameters for Splitless Mode
o Setting Up Parameters for Splitless with Surge Mode

SSL Page Parameters

SSL Modes list box

Use this spin box to select one of the following:

Split  The carrier flow is split in the injection port with the bulk going out the split
vent. Use this injection type when analyzing high concentration or neat
samples, or in instances where sensitivity is less important. The split vent
remains open all the time. This method yields the sharpest peaks, if the split
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Splitless

Splitless w/surge

Temperature check box

and text box

Split Flow check box

and text box

Split Ratio text box

Splitless Time text box

Constant Septum Purge

check box

Stop Purge Time text
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X

gas is properly mixed. Additionally, this technique can improve peak shape
and resolution.

The split vent is closed during the injection to drive most of the sample into
the column. Solvent effect is required to refocus the analytes, especially more
volatile components. You can achieve solvent effect by keeping the
analytical column or guard column near the sample's solvent boiling point.
This technique also requires the split valve be opened after the injection to
prevent band broadening due to solvent flooding. Splitless times of ~ 1
minute are typical.

A surge is applied during the splitless time to reduce residence time of the
analytes in the inlet. This will reduce band broadening and may sharpen
peaks, especially for more volatile components, which are not improved by
cold trapping effects on the column. Usually this technique involves an oven
temperature ~ 50C° below BP of analyte.

Inlet Group Box

The setpoint for the inlet's temperature. Depending on the mode of injection,
it should be set at a temperature appropriate to vaporize the sample and
solvent.

Specify the total split flow coming out of the inlet. This is the total flow out
of the inlet when the split valve is open.

The ratio of split vent flow to the column flow. Calculate the split ratio as
shown: Split Ratio = (column flow + split vent flow) / (column flow).

The amount of time after the injection at which the split vent opens.

Purge group box

This group controls the septum purge for the inlet. Septum purge is used to
sweep the bottom of the septum to reduce contamination from sample
analytes. This prevents carryover from run to run Septum purge also prevents
contamination of the inlet from septum bleed.

The septum purge may be turned off during a splitless injection. Checking
this box will keep the septum purge valve open continuously. By leaving this
box unchecked, the analyst may close this valve during the injection splitless
time.

Enter the time (in minutes) for the septum purge valve to close after

beginning the injection. The Constant Septum Purge checkbox has to be
unchecked for this option to be used. This is usually set to the same time as
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Surge Pressure

Surge Duration

the splitless time.

The pressure applied during the splitless time to produce a surge of flow in
the inlet to speed transfer of the sample. It may be used, depending upon the
analysis, to sharpen peaks closer to the solvent’s boiling point where cold
trapping is ineffective and solvent effect is the main refocusing mechanism.
Try adding 8 psi or 55.157 kPa to the inlet and observe early peaks after the
solvent to see if peak tailing is reduced.

The amount of time a pressure surge is administered after the injection.

Typically, set to coincide with the splitless time.> GC Setup View - Split
Mode

Setting Up SSL Parameters

Setting Up Parameters for Split Mode

Use the following procedure to specify the carrier gas flow rate and pressure
for constant flow.

1. Open the Instrument Setup window.
2. Click on the TRACE GC Ultra panel button.
3. Select the S/SL tab.

4. Choose Split from the Mode list box.
If you would like to set a temperature for the injector, click in the temperature

check box and enter a temperature value (in degrees Celsius) in the
Temperature text box.

Setting Up Parameters for Splitless Mode
Use the following procedure to specify parameters for a splitless GC run.

1. Open the Instrument Setup window.
2. Click on the TRACE GC Ultra panel button.
3. Select the SSL tab.

4. Choose Splitless from the Mode spin box.
If you would like to enter a temperature for the injector, click in the
temperature check box, then enter the desired temperature in the temperature

text box.

If you would like to enter a split flow, click in the Split Flow check box and
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X

enter a value (mL/min) in the Split Flow text box.
5. Enter a value in the Splitless time text box.
If you want to use constant septum purge, click in the Constant Septum Purge

check box. Otherwise, enter the time in minutes in the Stop Purge Time
textbox.

Setting Up Parameters for Splitless with Surge Mode

Use the following procedure to specify the carrier gas flow rate and pressure
for ramped pressure.

1. Open the Instrument Setup window.
2. Click on the TRACE GC Ultra panel button.
3. Select the S/SL tab.

4. Choose Splitless w/ surge from the Mode list box.
If you would like to enter a temperature for the injector, click in the
temperature check box, and enter the desired temperature in the temperature

text box.

If you would like to enter a split flow, click in the Split Flow check box and
enter a value (mL/min) in the Split Flow text box.

5. Enter a value in the Splitless time text box.
If you want to use constant septum purge, click in the Constant Septum Purge
check box. Otherwise, enter the time in minutes in the Stop Purge Time text

box.

6. Enter values in the Surge Pressure and Surge Duration text boxes.:
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3.5 OCI Page

This is the method editor for the on-column inlet.

To display this page: Click on the OCI page from the Instrument Setup view.

Oven  LeftInlet - OCI | Left Carrer | Right Inet - 5L | Riaht Carier | Left Det - FID | Righ

Inlet
’7 Sec. Cooling Time [min]: I 1.00

Figure 3-5. On Column Page View
Related topics:

»  Setting Up Parameters for an OCI

OCI Page Parameters

Sec. Cooling Time text box

The amount of time the secondary cooling stays on after the start of injection.
This begins when the GC display-panel displays READY. The value you
enter in this text box is the time duration for secondary cooling, after
selecting Run Start. For example, if you enter a one in this text box, then
secondary cooling and the secondary valve turn on when the GC begins
READY mode and remains on for one minute after the GC run has started.
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Setting Up Parameters for an OCI

1.

2.

Open the Instrument Setup window.
Click on the TRACE GC Ultra panel button.
Select the OCI tab.

For secondary cooling enter a value equivalent to the sample injection
time.

If you have auxiliary purge controls available and the optional hardware
is installed, then select column purge to continuously purge the inlet
during injection.

If constant purge is not selected, then enter a Stop Purge Time value that
is greater than the sample injection time.
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3.6 HOTOC Page

This page is the method editor for the high oven cold on-column inlet.

To display this page: Click on the HOTOC page from the Instrument Setup
View.

Oven  Leftlnlet- HOTOC | Left Carrier | Right Inlet - S5L | Right Carrier | Left Det - FID

—Inlet

—HOTOC
P Temperature (T [ 20
Duration [min]: 000

Figure 3-6. HOTOC Page View

Related topics:

»  Setting Up Parameters for an HOTOC

HOTOC Page Parameters

Inlet Group Box

This group box is intentionally left blank for future developments.

HOTOC Group Box

HOTOC Temperature  Activates the secondary cooling valve and prevents the GC from going into
check box and text box  READY mode until the entered temperature value you enter in this box is
achieved.
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Duration text box

SVE Temperature check
box and text box

SVE Duration text box
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Enter the amount of time the secondary cooling remains on once the GC
advances to READY.

SVE Valve Group Box

These controls display ONLY if you selected SVE Valve during Inlet
configuration.

The solvent vapor exit valve is normally heated to a temperature above the
boiling point of the solvent being injected, in order to prevent solvent
condensation in the valve, which may cause a flow change during injection.
Allowable values are 0-200 °C or On/Off.

This is the time that the SVE valve is open after injection to vent most of the
solvent’s large volume. The LVI program usually calculates this parameter
since the exact time to cut off is critical for the LVI injection to properly
operate. This time determines the volume of residual solvent that is allowed
to enter the analytical column.

Setting Up Parameters for an HOTOC

Click here to display the main topic for this procedure_

1. Cool the area around the column where sample is introduced, since the
GC column oven generally heats to a temperature higher than the
injected solvent’ boiling point. Generally this temperature is set to a
value below a solvents boiling point.

2. Set the HOTOC Time Duration to the same amount of time as it takes for
a sample injection.

3. Ifthe SVE Valve is installed, heat it to approximately 150 °C. Turn on the
SVE Valve for the necessary time needed to vent the solvent. Solvent
vent valve turns on when GC READY begins. After RUN START the
SVE duration time turns off. However, this duration time stays on until
the required amount of solvent is vented. It is necessary that the GC run
be started at the beginning of sample injection.
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3.7 LVOCI Page

Sec. Cooling Time text
box

This is the method editor for the large volume on-column inlet.

To display this page: Click on the LVOCI page from the Instrument Setup
View.

jven  Leftinlet - LVOC! | Left Carrier | Right Iniet - SSL | Right Carrer | Left Det - FID | Right Det - FID | Fun

 Inlet

Start L] Aszistant

Sec. Coaling Time [min]: I 1.00

— LWl Evaporation

Preszure [kPa): I 10

Duration [min]: 0.0a

— SWE Valve
WV Temperstwe [T | o
SWE Dwration [min]: 0o

Figure 3-7. LVOCI Page View

Related topics:

o Setting Up Parameters for an LVOCI
*  Operating Precautions for the LVOCI

»  Tips for Performing Large Volume Injections

LVOCI Page Parameters

Inlet Group Box

This is the time after injection that the secondary cooling air (or other cooling
fluid, for example N, or CO, is on. Allow the cooling to be on long enough to
allow the liquid injection to move away from the syringe needle tip before
the syringe is withdrawn. After the syringe is withdrawn, this cooling is no
longer necessary.
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Pressure text box

Duration text box

Temperature check box
and text box

SVE Duration text box
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LVI Evaporation Group Box

This is the inlet pressure used during the evaporation stage of the large
volume injection. This parameter is usually generated by the LVI software
program, and not entered by the user. This can be the same as inlet pressure,
if a single pressure program is being used, and this entry will be grayed out.
Allowable values are 2-250 or 10-1000 kPa, depending on the carrier flow
module.

Enter a duration time for the injection’s LVI evaporation stage. This
parameter is usually calculated by the LVI software and transferred into this

page.

SVE Valve Group Box

The solvent vapor exit valve is normally heated to a temperature above the
boiling point of the solvent being injected, in order to prevent solvent
condensation in the valve, which may cause a flow change during injection.
Allowable values are 0-200 °C or On/Off.

This is the time that the SVE valve is open after injection to vent most of the
solvent’s large volume. The LVI program usually calculates this parameter
since the exact time to cut off is critical for the LVI injection to properly
operate. This time determines the volume of residual solvent that is allowed
to enter the analytical column.

Setting Up Parameters for an LVOCI

Setting up parameters for an LVOCI method is a three-step process:
configuring instruments for LVI, calculating optimum parameters and then
downloading parameters to the autosampler and GC. Mass spectrometer
parameters download with the GC.

Configuring for LVI
1. Configure the autosampler, TRACE or TOP GC, and MS for LVOCI.

2. Open the autosampler method editor and create a new method for the
LVI method.

3. Configure your autosampler to use the Large Volume Program. Select
Left for the Autosampler Placement and Large Volume and enter the
maximum volume for the syringe that is installed. Select OK. The system
configures for EPC gas control for the left LVI injector.
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Calculating Optimum Parameters

When using the TRACE GC Ultra:

1.

Select the left carrier and set the flow mode to constant flow or
programmed pressure with vacuum compensation.

Next, select LVOCI and select Temperature On. Enter 200°C for the SVE
valve temperature to prevent residue accumulating from the solvent
during desolvation.

Enter the required ramped pressure setting for downloading the two
pressures that the LVI software calculates for the two step process of
desolvation and then analyte analysis. The first pressure is high for
solvent evaporation and the second pressure setting is lower for analytes
enhanced resolution through the capillary column.

Note: Do not enter the oven ramps for the analysis at this time; they are entered
after loading the parameters for the LVI. You may also setup parameters for isobaric
operations.

When using the GCQ Plus Mass spectrometer:

1.

Press the mass spectrometer icon button. Select the first line for the first
segment and double click the left mouse button. The dialog box for the
MS opens. Enter the appropriate values and set the start time to 5.0
minutes or longer. You will have a residual amount of solvent going
through the detector and want to delay the filament ignition until after
this solvent has passed through. Select a time that provides detection of
the first analyte but not the solvent

Look at the fore-pressure (located on the home page Status page) during
the first run to verify the time for the solvent to pass out of the mass
spectrometer. The fore pressure may be monitored during filament delay.

Save the method.

Set the mass spectrometer to a high-pressure operation mode by selecting
the CI mode from the GCQ Plus front panel.

Downloading LVI Parameters into the GC Method

1.

From Instrument Setup, click on the autosampler icon. The autosampler
menu displays on the menu bar, which contains two selections necessary
to run a large volume injection select Run Large Volume Program and
the Load Large Volume File.

Select Run Large Volume Program to begin creating a LVI method
file. For step-by-step instructions on how to create LVI method files, just
click the Help button listed in the LVI dialog box. Be sure to save the file
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Run Large Volume
Program

Load Large Volume File
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with a specific name and close the LV program.

Launches the large volume program to automatically make a Large Volume
File which calculates the appropriate oven temperature, injection speed and
pressure setting required for desolvation and analysis.

3. Select Load Large Volume File to see a list of available methods. Select
the appropriate method. The instrument parameters for the large volume
injection insert into the GC and autosampler methods accordingly.

Actually downloads the file made during the Run Large Volume Program.

4. Enter the desired oven program, analytical column flow required, other
autosampler and mass spectrometer parameters.

5. Enter a long filament delay for the first injection for 5-8 minutes. The
actual fore pressure to the mass spectrometer may be monitored during
the filament delay. Just look at the GCQ Plus Status page located on the
home page for desolvation step optimization and filament delay time.

Operating Precautions for the LVOCI

To conserve air consumption, install a step-down single stage regulator to use
secondary coolant set at 10 psi or 70 kPa. Stop all sequence runs not using
secondary coolant and do not have a vial located in the tray. This is because
the GC begins using initial conditions when not using secondary coolant and
will stop the run when it does not detect a vial in the autosampler tray.

Set the GCQ Plus to the CI mode (press the GCQ Plus EI/CI button located
on the GCQ front panel) to operate in high pressure mode.

Tips for Performing Large Volume Injections

Read the LVI Manual.

* Select the smallest retained volume when optimizing your large
volume injection method. You can choose larger retained volumes if
the smallest amount is not adequate.

* During the filament delay process, the GCQ extends the filament delay
until adequate vacuum has been detected (the blue blinking light on the
front panel of the GCQ-MS will turn off and the green light will be
on). This is completely normal. You can increase your filament delay
time in the MS method to match the actual time it takes for the vacuum
system to recover from the large volume injection.

* Get the best pressure value results by using the LVI Assistant program

to select the Injected Volume option. Then use the LVI calculated
pressure values to download to the instruments.
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* Before loading an LVI method from the AS method editor, make sure
the GC is configured for pressure program mode. This will download
the pressure values from the LVI optimization program and ensure that
the correct times and flows are present to evaporate the solvent from
the pre-column. Using the constant-flow or constant-pressure modes
results in too much flow into the mass spectrometer during the run
analysis. Using programmed flow will cause too little flow to be
present during the desolvation period, overloading the vacuum system
of the mass spectrometer.

* Some parameters will be grayed out in the GC and autosampler
method parameter after downloading the LVI method. These values are
calculated and automatically set by the LVI software.

» Ifyou are using a TRACE GC Ultra, check to see that the initial
pressure time is equal to the inject time plus the SVE delay time. You
may need to change this manually.

* Ifyou are using a CE 8000 Top, and you note residual solvent in the

background spectrum throughout the run, shorten the fused silica line
on the SVE valve. For injection of 100 uL of Hexane, remove 15 cm.
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and text box

This page is the method editor for the packed column inlet.

To display this page: Click on the PKD page from the Instrument Setup view.

Oven [UFM] Left PKD' | Left Carrier | Right PPKD | Right Carrier | Right FID | Fun Table |

Inlet
’7 W Temperature [*C): I 35

Figure 3-8. PKD Page View

Related topics:

o Setting Up Parameters for PKD

PKD Page Parameters

Inlet Group Box

This is the temperature setting for the packed column (PKD) inlet. The
allowable entry range is 30-400 °C. This temperature is usually selected to be
20 °C above the evaporation temperature for all components of interest in the
analysis sample. Optimum temperature for an analytical method varies with
he method and sample requirements. The entry also has a check box for on/
off values, so that the temperature setting may be turned off without affecting
the setpoint (usually used for troubleshooting purposes.)
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Setting Up Parameters for PKD
1. Set up parameters for the temperature.

Typically, you set the inlet temperature to approximately 20 °C above the
temperature necessary to volatilize a sample’s components of interest. The
PKD operates in a closed loop flow control manner. This means that the
carrier-gas-flow-module measures the flow of gas to the inlet for direct flow
control. Typical gas flow rates for 1/8 PKDs are 15-30 mL/min.

Note: Operating this inlet with micro packed or wide-bore capillary columns make
it necessary to optimize the carrier gas flow to match the installed column.
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3.9 PPKD Page

This is method editor for the purge packed column inlet.

To display this page: Click on the PPKD page from the Instrument Setup

view.
Oven [UFM] | Left PKD | Left Carier  Right PPKD |Hight Cartier | Right FID | Fiun Table |
— Inlet
v Temperature [°C): I 35
— Purge
¥ Constant Septum Puige
Stop Purge Time [min); 0.00
—Surge
Surge Pressure [RPa): I 3
Surge Duration [min): 0.00
Maode: IPacked j
Figure 3-9. PPKD Page View
Related topics:

*  Setting Up Parameters for PPKD

PPKD Page Parameters

Inlet Group Box

Temperature check box  This is the temperature setting for the purged-packed column (PPKD) inlet.
and text box  The allowable entry range is 30-400 °C. This temperature is usually selected
to be 20 °C above the evaporation temperature for all components of interest
in the analysis sample. Optimum temperature for an analytical method varies
with the method and sample requirements. The entry also has a check box for
on/off values, so that the temperature setting may be turned off without
affecting the setpoint (usually used for troubleshooting purposes.)
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Constant Septum Purge
check box

Stop Purge Time text
box

Surge Pressure text box

Surge Duration text box

Wide Bore mode

Packed mode

Purge Group Box

This entry allows the septum purge flow to be turned off for a specified
amount of time after injection. Allowable entries is On or Off. If you select
On using a needle to penetrate to a normal injection depth then you will see
little sample loss.

If the constant septum purge box is unchecked, specify the time after
injection that the septum purge flow is turned off. Keep the flow off for the
minimum time amounts so those septum bleed products are not transferred
onto the analytical column. Typical entries are 0.2-1.0 minutes, with
allowable entries from 0-99.99 minutes.

Surge Group Box

This control is enabled when you select wide bore/w surge or packed/w surge
as the injection mode. This injection mode allows a higher inlet pressure to
be applied during injection. This serves to reduce the volume of the vapor
cloud created when injected sample is vaporized, and may improve separated
analytes resolution. Allowable entries are 2-250 or 10-1000 kPa, depending
on the carrier-flow-module you have installed.

Enter a time-duration for the inlet pressure to be set at the surge pressure
setting. This entry should be only the time necessary to ensure the injected
sample transfers to the analytical column; so that the column flow is slightly
affected.

Mode

The PPKD inlet operates in both packed mode and wide bore (capillary)
column mode. If you select wide bore, the carrier flow module operates like
conventional capillary modes. This mode is appropriate for capillary
column’s length equal or greater than 30 m and operating at column flow
rates less than 5 mL/min. When a column’s length is less than 30 m, the flow
resistance is so small that the packed mode, with its closed loop flow control
is more accurate.

If packed mode is selected for the PPKD inlet to operate in then the column
flow control is in a closed loop. This means that the carrier module is directly
measuring the column flow. This mode is useful for a short (< 30m) wide
bore capillary column (0.53 mm or >) as well as packed columns. These
column usually operate at flow rates > 5 mL/min, so that direct column
measurement is feasible. Column evaluation is not performed for this mode.
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Wide Bore w/Surge  This selection allows you to program a higher inlet pressure during the
mode  sample injection. This reduces the vaporized sample volume and enhances
the injection vapor cloud transfer onto the column in a narrow time window.
Thus, yielding a better component resolution by the column.

Packed w/Surge mode  This selection allows you to program a higher inlet pressure during the
sample injection. This reduces the vaporized sample volume and enhances
the injection vapor cloud transfer onto the column in a narrow time window.
Thus, yielding a better component resolution by the column. Setting Up
Parameters for PPKD mode

Setting Up Parameters for PPKD

1. Select the desired operation mode: Wide Bore Packed mode, Wide Bore
w/Surge, or Packed w/Surge mode.

2. Go to the Inlet group box and select Temperature.

3. Go to the Purge group box and select Constant Septum Purge or Stop
Purge Time.

If you selected any mode w/surge then go to the Surge group box. Enter the
desired parameters into the Surge Pressure control and the Surge Duration
control.

The PPKD inlet may be operated in two primary modes: wide bore or
packed. In wide-bore mode, the inlet operates like a direct capillary inlet.
Column flow is not measured directly, but is calculated from inlet pressure,
oven temperature, and a measured k-factor. The k-factor is automatically
measured by the TRACE GC Ultra in the column evaluation process and
represents a summation of selected factors (such as the carrier gas type,
outlet pressure, column resistance versus pressure, and others).

In packed mode, the carrier flow module measures the column flow. This
mode is appropriate for packed column and short wide bore (< 30 m and >
0.53 mm i.d.) columns. These short columns do not provide enough
resistance to flow to allow measurement of k-factors for typical capillary
column control.

As a general rule, the inlet must provide column carrier gas flow control,
andvaporize the injected samples for transfer to the analytical column.
Because the proper temperatures and flow are sample and method dependent,
no guidelines are available.
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3.10 PTV Page

This is the method editor for the programmable temperature vaporizing
inlet. This is a right inlet only. Several controls require purchasing additional
TRACE GC Ultra options.

To display this page: Click on the PTV page from the Instrument Setup view.

Oven (UFM) | Left S5L | Left Camier Riaht PTY | Right Cartier | Left ECD | Right FID | Fun Table |
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Figure 3-10. PTV Page View

Related topics:

»  Setting Up Parameters for PTV

PTV Page Parameters

Mode list box

Select a PTV mode from the Mode list box.

PTV Modes

All PTV injection modes are programmable ramped temperatures you
operate at varying temperatures with specified times and temperature

increments. Selecting PTV modes activates various controls listed the

Injections Phases group box.

The carrier flow is split in the injection port with the bulk going out the split
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PTV Splitless

PTV Solvent Split

PTV Large Volume

CT Split

CT Splitless

CT Splitless w/Surge

Temperature checkbox
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and text box

X

vent. Use this injection mode when analyzing high concentration or neat
samples, or in instances where sensitivity is less important. The split vent
remains open all the time. This method yields the sharpest peaks if the split
gas is properly mixed.

The split vent is closed during the injection to drive most of the sample into

the column. The solvent effect is required to refocus the analytes, especially
more volatile compounds. You can achieve the solvent effect by keeping the
analytical column or guard column slightly below the solvent's boiling point.
Splitless times of ~ 1 minute are typical. Activates controls listed in the Purge
group box.

Injection technique used when it is necessary to eliminate the solvent before
the sample enters the column. This is mainly for large volume injections
when components have a lower volatility than the solvent. This item does not
list if the Solvent Valve control was selected in for PTV in the Inlet
Configuration dialog.

Displays when the Solvent Valve control is selected or the PTV in the Inlet
Configuration dialog. Activates Purge controls.

CT Modes

All CT injection modes are constant temperature (isothermal) modes you
operate at set temperatures and time increments. Selecting CT modes
disables all controls in the Injections Phases group box.

Constant temperature (isothermal) split valve. Isothermal temperatures
operate at a single temperature during the entire analysis.

Constant temperature (isothermal) splitless valve. The split vent is closed
during the injection to drive most of the sample into the column. The solvent
effect is required to refocus the analytes, especially more volatile
compounds. You can achieve the solvent effect by keeping the analytical
column or guard column slightly below the solvent's boiling point. Splitless
times of ~ 1 minute are typical. Activates controls listed in the Purge group
box.

Constant temperature (isothermal) activates controls listed in the Surge group
box. Same as CT Splitless but can also program a surge during an injection.
Surge starts at Prep Run and continues until the surge duration time is
finished. Surge is further defined in the Surge Group Box.

Inlet Group Box

Allowable entry ranges are 30-400 °C. However, if you selected the SVE
Valve in the Inlet Configuration dialog then you can enter cryogenic
temperature values (below 0 °C) in the range —50 °C to 400 °C.
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Split Flow checkbox
and text box

Split Ratio

Splitless Time text box

Solv. Valve Temp

Constant Septum Purge
checkbox

Stop Purge Time text
box

Surge Pressure text box

For non-cryogenic use, this temperature is usually set for 20° C above the
evaporation temperature for the sample’s components of interest. Optimum
temperature for an analytical method varies with the method and sample
requirements. The entry also has a check box for on/off values, so that the
temperature setting may be turned off without affecting the setpoint (usually
used for troubleshooting purposes.)

Specify the total split flow coming out of the inlet. This is the total flow out
of the inlet when the split valve is open.

The ratio of split vent flow to the column flow. Calculate the split ratio as
shown: Split Ratio = (column flow + split vent flow) / (column flow). You
must select the PTV Split or CT Split mode to use the Split Ratio control.
Then select the Carrier page and select Constant or Programmable Pressure
mode to activate the Split Ratio control.

The amount of time after the injection at which the split vent opens.

This control activates only after selecting SVE Valve from the Inlet
Configuration dialog (see /nlets Page). Check this box to enter a
temperature value for a PTV large volume injection instead of the PTV
solvent. With this control you can regulate the temperature for the PTV large-
volume heating valve.

Purge Group Box

This entry allows the septum purge flow to be turned off for a specified
amount of time after injection. Allowable entries is On or Off. If you select
On using a needle to penetrate to a normal injection depth then you will see
little sample loss.

If the constant septum purge box is unchecked, specify the time after
injection that the septum purge flow is turned off. Keep the flow off for the
minimum time amounts so those septum bleed products are not transferred
onto the analytical column. Typical entries are 0.2-1.0 minutes, with
allowable entries from 0-99.99 minutes.

Surge Group Box

This control is enabled when you select wide bore/w surge or packed/w surge
as the injection mode. This injection mode allows a higher inlet pressure to
be applied during injection. This serves to reduce the volume of the vapor
cloud created when injected sample is vaporized, and may improve separated
analytes resolution. Allowable entries are 0-250 or 0-700 kPa, depending on
the carrier-flow-module you have installed.
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Surge Duration text box

Injection

Evaporation

Transfer

Cleaning

Sub-ambient

Evaporation Phase

Ramped Pressure

Cleaning Phase
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Enter a time-duration for the inlet pressure to be set at the surge pressure
setting. This entry should be only the time necessary to ensure the injected
sample transfers to the analytical column; so that the column flow is slightly
affected.

Injection Phase group box

Use this control for the injection’s ramped pressure. Available only with PTV
Splitless or PTV Large Volume mode. The injector temperature is
automatically set to be lower than the solvent’s boiling point all you have to
do is specify the time the injector temperature must be maintained.

This group of controls allows you to specify solvent evaporation controls:
pressure (PTV Splitless and PTV Large Volume only), rate, temperature, and
time in minutes. Set the solvent evaporation temperature, set the rate to reach
the solvent evaporation temperature.

This group of controls allows you to specify controls for the sample transfer
into the column: Pressure (PTV Splitless and PTV Large Volume only), rate,
temperature, and time in minutes. Specify the pressure if available. Set the
rate in °C/s to reach the sample transfer temperature. Set the temperature for
sample transfer into the column. Set the time in minutes for the transfer
temperature to be maintained.

Set the rate necessary to reach the cleaning temperature. Set the injector

cleaning temperature. Set the time in minutes the cleaning temperature must
be maintained.

Options Group Box

Start here. Selections made in this group box determine which controls to
activate in other group boxes.

Select this option to enter sub-ambient temperatures (—50 °C to 400 °C) in the
Temperature text box.

Check this box to activate the Evap controls listed in the Injection Phases
group box.

If you selected the PTV Splitless or PTV Large Volume mode then this
control is available for you to activate pressure controls for solvent injection,

evaporation, and transfer.

Check this box to activate the Cleaning controls listed in the Injection Phases
group box.
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Setting Up Parameters for PTV

1. In the Options group box, select an injection mode and then check or
uncheck the available controls listed in this group box.

2. Set the available controls listed in the Injection Phases group box.
3. Set the available controls listed in the Inlet group box.

4. Set the available controls listed in the Purge group box.

5. Set the available controls listed in the Surge group box.

6. For PTV mode or SSL inlets and all isothermal modes select Vapor
Calculator from the TRACE menu bar to automatically calculate the
expansion volumes.

7. Select Keypad from the TRACE menu bar for quick access to your
TRACE GC Ultra keypad functions.
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This page is the method editor for setting the carrier gas for the TRACE GC
Ultra inlet. Carrier is gas used as the mobile phase in gas chromatography.
The carrier gas carries the analyte mixture through the GC column, where it
is separated into its individual components. The carrier gas flows through the
GC column at a specific rate, measured either as a linear velocity (cm/s) or as
a flow rate (mL/min). Common carrier gases are helium, hydrogen, and
nitrogen. Hydrogen offers the best chromatographic properties (optimum

resolution at the highest flow rates). However, because hydrogen is
flammable, helium is often used as an alternative for a carrier gas.

To display this page: Click on the Carrier page from the Instrument Setup

view.
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Figure 3-11. Carrier Page View

Related topics:

o Setting Up Parameters for Constant Flow Mode
»  Setting Up Parameters for Constant Pressure Mode
»  Setting Up Parameters for Programmed Flow Mode

*  Setting Up Parameters for Programmed Pressure Mode
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Flow Mode list box

The controls you see on this page are dependent on the Flow Mode selection.
Please select one of the following modes and jump to that topic for detailed
information.

e Constant Flow Mode
*  Constant Pressure Mode
*  Programmed Flow Mode

*  Programmed Pressure Mode

Four flow modes are available and affect the controls listed in the Ramps
group box:

Constant Flow — controls in the Ramp group box display Flow (mL/min).
Enter a column flow for the analytical column. When using an oven
temperature program, run the GC to automatically increase the pressure
constant flow on the column. This compensates a gas's increased viscosity
due to an increase in temperature. In this mode, the inlet pressure is varied
during an analytical run as needed to maintain the column flow at a specified
setpoint. This means that when a column is heated and its restriction to flow
increases the inlet pressure is increased.

Constant Pressure — controls in the Ramp group box display Pressure.
Enter inlet pressure for the analytical run. In this mode, a specified pressure
is applied to the column and remains unchanged throughout the analysis.

Programmed Flow — controls in the left group box display Ramps, Rate,
Flow, and Hold Time. Enter program to control column flow for analytical
run.

Programmed Pressure — controls in the left group box display Ramps,
Rate, Pressure, and Hold Time. Enter inlet pressure program for analytical
run.

In both the programmed flow and programmed pressure modes, the flow or
pressure changes according to a timetable similar to temperature
programming. The analyst may specify an initial pressure, initial time up to
three program ramps with rates, targets, and hold times for each needed
ramp. The programmed modes are typically used to shorten analysis times by
increasing column flow to drive higher boiling components off the column
faster at the end of analysis.
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Flow Program graph

Flow text box

Pressure Program
graph

Pressure text box

Gas Saver Flow text box

Ramps arrow buttons

Initial / Flow text box
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Constant Flow Mode

Click on the Carrier tab of the GC Setup view, and then click on Constant
Flow in the Flow Mode list box

Use the Carrier page, constant flow option to select a constant flow without
ramping.
The parameter available are:

A graphical representation of a flow program for the carrier gas. It is a flat
line if a constant flow program is selected. The axes represent time for the x-
axis and flow in mL/min for the y-axis.

A flow for the analytical column. For an oven temperature programmed run
the GC automatically increases pressure to keep a constant flow on the
column compensating for increased viscosity of gas due to increase in
temperature.

Constant Pressure Mode

Click on the Carrier tab of the GC Setup view, and then click on Constant
Pressure in the Flow Mode list box.

Use the Carrier page with constant pressure option to select a constant
pressure for the analysis. The parameters are:

The graph represents a pressure program for the carrier gas. It is a flat line if
a constant pressure program is selected. The axes represent time for the x-
axis and either flow in mL/min or pressure in kPa for the y-axis.

Enter the inlet pressure for the analytical run in this text box.

Programmed Flow Mode

Use the Carrier page, programmed flow option to set up a programmed flow
for the GC. The available parameters are:

The controls in the Ramps group box depend on the Flow Mode you choose.
Use the up-down control to add or subtract the number of ramps to use in the
pressure or flow program. This is the rate of change in mL/min that the
column flow is increased or decreased. Click the down arrow to add another
ramp level. Click the up arrow to delete the last ramp displayed.

The initial flow for the inlet and column at the start of the analytical run.
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Initial / Hold Time text
box

Ramp / Rate text boxes

Ramp / Flow text boxes

Ramp / Hold Time text
boxes

Ramps arrow buttons

Initial / Pressure text
box

Initial / Hold Time text
box

Ramp / Rate text boxes

Ramp / Pressure text
boxes

Ramp / Hold Time text
boxes

The amount of time the flow is held at the beginning of the run before the
first ramp.

The rate of change in mL/minute that the columns flow is increased or
decreased.

The amount of flow to be used for each ramp.

The amount of time the flow is held at the end of the ramp.

Programmed Pressure Mode

Click on the Carrier tab of the GC Setup view, and then click on
Programmed Pressure in the Flow Mode list box

Use the Carrier page, programmed pressure option to program the pressures
to the carrier. The parameters are:

The controls in the Ramps group box depend on the Flow Mode you choose.
Use the up-down control to add or subtract the number of ramps to use in the
pressure or flow program. For pressure programs, this is the rate of change in
kPa per minute that the inlet pressure increased or decreased. Click the down
arrow to add another ramp level. Click the up arrow to delete the last ramp
displayed.

The initial pressure for the inlet and column at the start of the analytical run.
The amount of time the pressure is held at the beginning of the run before the
first ramp.

The rate of change in pressure that the ramp is intended to reach.

The pressure to be applied during injection and at the beginning of the ramp.

The time to maintain the value in the ramp/pressure field.

Vacuum Compensation check box

Check this box to compensate for a vacuum at the end of the analytical
column. This is usually the case where the detector is a mass spectrometer.
When the box is not checked calculations are made for a normal GC detector,
which is usually at atmospheric or slightly higher pressure.
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Gas Saver Flow text box

Gas Saver Time text box
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Gas Saver check box and group box

This group box contains gas saver controls, which reduce carrier gas
consumption, especially when a large split flow is used. The gas saver
options are set to come on at some point well after the injection to conserve
gas. Checking the box will activate the other two features of gas saver.

The desired flow after the injection or in standby. Gas saver flow displays the
carrier gas in milliseconds and minutes until the end of the run.

The time after the injection when gas saver flow will be activated.

Setting Up Parameters for Constant Flow Mode

Use the following procedure to set up parameters for the constant flow
option.

1. Open the Instrument Setup window.

2. Select the Carrier tab.

3. Check the On box in the Flow group box to turn on the flow.
4. Type in a value for the flow for the analytical column.

5. Check the Vacuum Compensation box to compensate for a vacuum at the
end of the analytical column.

When the box is not checked calculations are made for a normal GC
detector, which is usually at atmospheric or slightly higher pressure.

6. Check the Gas Saver box to activate gas saver controls. Checking the box
will activate the other two features of gas saver:

Gas Saver Flow (mL/min): The desired flow after the injection or in
standby. Gas saver flow displays the carrier gas in milliseconds and

minutes until the end of the run.

Gas Saver Time (minutes): The time after the injection when gas saver
flow will be activated.

Setting Up Parameters for Constant Pressure Mode

Use the following procedure to set up parameters for constant pressure.
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Open the Instrument Setup window:
Select the Carrier tab.

Check the pressure box to enable flow to the inlet. When this box is not
checked gas flow goes to the inlet and through any installed column. If
the oven is taken to a high temperature, the column may be damaged as
well as any detectors or components attached to it.

Enter a value for the pressure for the analytical column.

Check the Vacuum Compensation box to compensate for a vacuum at the
end of the analytical column.

When the box is not checked calculations are made for a normal GC
detector, which is usually at atmospheric or slightly higher pressure.

Check the Gas Saver box to activate gas saver controls. Checking the box
will activate the other two features of gas saver:

Gas Saver Flow (mL/min): The desired flow after the injection or in
standby. Gas saver flow displays the carrier gas in milliseconds and
minutes until the end of the run.

Gas Saver Time (minutes): The time after the injection when gas saver
flow will be activated in the Instrument Setup window.

Setting Up Parameters for Programmed Flow Mode

Use the following procedure to set up parameters for the Programmed Flow

option.

1. Open the Instrument Setup window.

2. Select the Carrier tab.

3. Select Programmed Flow from the Flow Mode spin box.

4. Check the Flow box to enable flow to the inlet.
When this box is not checked gas flow goes to the inlet and through any
installed column. If the oven is taken to a high temperature, the column
may be damaged as well as any detectors or components attached to it.

5. Type in values for the initial flow and hold time for the analytical

column.
6. Use the Ramp control to add extra ramps to the program.
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7. Enter rate, flow, and hold time values for each additional ramp in the
program.

8. Check the Vacuum Compensation box to compensate for a vacuum at the
end of the analytical column.

When the box is not checked calculations are made for a normal GC
detector, which is usually at atmospheric or slightly higher pressure.

9. Check the Gas Saver box to activate gas saver controls. Checking the box
will activate the other two features of gas saver:

Gas Saver Flow (mL/min): The desired flow after the injection or in
standby. Gas saver flow displays the carrier gas in milliseconds and
minutes until the end of the run.

Gas Saver Time (minutes): The time after the injection when gas saver
flow will be activated.

Setting Up Parameters for Programmed Pressure
Mode

Use the following procedure to set up parameters for the Programmed
Pressure option.

1. Open the Instrument Setup window.
2. Select the Carrier tab.
3. Select Programmed Pressure from the Flow Mode spin box.

4. Check the Pressure box to enable flow to the inlet.

When this box is not checked gas flow goes to the inlet and through any
installed column. If the oven is taken to a high temperature, the column
may be damaged as well as any detectors or components attached to it.

5. Type in values for the initial pressure and hold time for the analytical
column.

6. Use the Ramp control to add extra ramps to the program.

7. Enter rate, pressure, and hold time values for each additional ramp in the
program.

8. Check the Vacuum Compensation box to compensate for a vacuum at the
end of the analytical column.

TRACE Gas Chromatograph Setup User’s Manual




Instrument Setup

When the box is not checked calculations are made for a normal GC
detector, which is usually at atmospheric or slightly higher pressure.

Check the Gas Saver box to activate gas saver controls. Checking the box
will activate the other two features of gas saver:

Gas Saver Flow (mL/minute): The desired flow after the injection or in
standby. Gas saver flow displays the carrier gas in milliseconds and

minutes until the end of the run.

Gas Saver Time (minutes): The time after the injection when gas saver
flow will be activated.
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3.12 ECD Page
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Base Temperature

ECD Temperature

Reference Current

This page is the method editor for the electron capture detector.

To display this page: Click on the ECD page from the Instrument Setup view.

Oven (UFM)| Left S5L | Left Carrier | Right PTV | Right Carier LeftECD | Right FID | Run Table |
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Figure 3-12. ECD Page View

Related topics:

»  Setting Up Parameters for ECD

ECD Parameters

Detector group box

This is the ECD detectors base body temperature in degrees Celsius (300 °C
to 350 °C).

The temperature of the Electron Capture Detector in degrees Celsius. Select a
temperature above the final oven temperature and high enough to prevent
sample condensation inside the detector. The ECD temperature heats
separately from the base temperature. Typical operating temperatures for the
ECD are 300 °C to 350 °C.

The amount of current in nA applied as reference current to the detector.
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Pulse Amplitude

Pulse Width

Make-up

Sometimes referred to as standing current. The value entered here is the
current for the detector to maintain at a constant level. The settings for this
current depends on the type of detector used with the ECD.

Values from 0-3 nA may be entered. Changes in this value may effect
linearity. See the TRACE GC Ultra Operators Manual for more detailed
information.

The voltage applied to the detector. Consult your ECD Detector manual for
more detailed information. Values from 5 V to 50 V may be entered.
Typically the pulse amplitude is set to 50 V. However, very clean systems
may operate equally as well at 25 V or 15 V. This voltage is used to aid in
achieving the selected reference current or standing current. Detectors
exhibiting line out frequencies below 1-2 kHz should be operated at 25 V or
15 V.

Select from 0.1, 0.5, or 1 microseconds to control the pulse going to the
detector. The use of Nitrogen as make-up requires 1 ms pulse. Use of Argon/
Methane requires a 0.1 ms pulse to produce the highest linear range. The
value selected depends on the type of detector gas being used with the ECD.
Nitrogen requires a pulse width value of 0.5 or 1.0. Usually 1.0 is the desired
value.

Flow (mL/min) Group Box

Specify how much make-up gas (0-90 mL/min) to activate. Nitrogen or
Argon/Methane is suggested as the make-up gas to the ECD detector.
Checking this box enables the use of make-up gas into the detector.

To reduce line out time, use higher flow rates around 60 mL/min when the
detector is first turned on. Reduce the makeup to 30 mL/min for optimum
results.

Setting Up Parameters for ECD

1. .Set the detector base temperature to 250 °C
2. Set the ECD temperature to 300 °C

3. Set the Reference Current to 1 nA

4. Set the Pulse Width to 1 us.

5. Set nitrogen makeup gas at 30-40 mL min.

Allow several hours for the system to line out. The detector frequency should
stabilize below 5 kHz.
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Flame On
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Note: For auxiliary, right, and left usage only.

This page is the method editor for the flame ionization detector.

If you are using a stacked detector and using an ECD, then the makeup gas is usually
plumbed separately for the ECD, and is specified as the Electron Capture medium.

This page is the method editor for the flame ionization detector.

To display this page: Click on the FID page from the Instrument Setup view.

Oven (UFM) | Left 55L | Left Carier | Right PTY | Right Carrier | Left ECD Right FID | Aun Tabe |

— Detector Signal
™ Flame On Fange: |1 VI
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™ Air 350
[~ HZ: | ES
™ Makeup: I a0

Figure 3-13. FID Page View

Related topics:

»  Setting Up Parameters for FID

FID Parameters

Detector Group Box

Checking this box turns on the detector gases if not previously on, and turns
on the ignition coil to light the flame. Unchecking this box shuts off the
detector gases, extinguishing the flame.

Performs several functions: turns on detector gases, increases hydrogen flow
above the setpoint to 40 mL/min, decreases air below the setpoint to
approximately 200 mL/min, turns the makeup gas off, supplies current to the
ignition coil.
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Base Temperature

Flameout Retry

Ignition Threshold

Air

H2

Makeup

Range (nA)

Analog Filter

This is the temperature in degrees Celsius of the detector base body. Enter
values 250 °C to 350 °C. To prevent stationary phase condensation on the
analytical column, operate the detector at a higher temperature than the oven
program. Pay special attention to the analytical column’s upper limit.

Use this to monitor the signal. If the signal should drop below the Ignition
Threshold, it will turn on the ignition coil and attempt to light the FID.
Flameout Retry repeats up to three times. Flameout Retry compares the
ignition threshold value to the signal pA.

The point at which the FID attempts to re-ignite. The signal in pA for the GC
to use to compare the current signal to determine if the FID flame is still lit.
If the signal pA is lower than the threshold the FID flame function indicates
igniting When the flame ignites the signal pA increases above the ignition
threshold and the ignition process stops. If the signal pA does not increase
above the ignition threshold value, the flame function attempt to ignites the
FID three times and then stops. The flame function indicates out.

Flow (mL/min) Group Box

Checking any of the following controls enables gas flow from the DGFC to
the detector. Checking any of these boxes and downloading the method will
turn on the particular gas even if the Flame On box is not checked.

Specify how much airflow (0-600 mL/min) to activate. Acceptable values are
On/Off. When the air is turned on, enter the value of the air supplied to the
detector to optimize the flame. Typical flow is 350 mL/min.

Specify how much Hydrogen flow (0-200 mL/min) to activate. Acceptable
values are On/Off. When the Hz is turned on, enter the value of Hydrogen to
supply to the detector to optimize the flame. Typical flow is 25 mL/min.

Specify how much makeup gas (0-90 mL/min) to activate. Nitrogen is

recommended as the makeup gas to the FID detector. Acceptable values are
On/Off. Makeup gas enhances FID sensitivity. Typical flow is 30 mL/min.

Signal Group Box

The range for the detector signal to be acquired. Selections are 1, 10, 100,
100 however, the lowest setting, 0, gives the most sensitivity. A higher range
may be needed for high concentration samples. Range represents the amount
of current required in nA from the detector to offer a full-scale output at the
selected range.

Electronic filtering used to reduce baseline noise. Acceptable values are On/
Off. The analog filter applies a time constant to the analog output reducing
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the response times to high frequency baseline noise thus filtering the analog
output.

Setting Up Parameters for FID

1.

2.

Check the FID base temperature check box.
Check the base temperature box and set the temperature to 250 °C.

Turn on the detector gas settings to: H2 = 30 mL/min, Air=350 mL/min,
Makup=30 mL/min.

Turn the flame on.
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3.14 NPD Page

Note: Use in Auxiliary, right, and left detector positions.
This page is the method editor for the nitrogen phosphorus detector.

To display this page: Click on the NPD page from the Instrument Setup view.

Detector Signal
v Source Current (4): Range 1 ¥
v Base Temperature [°C) 300 [ Analog Filter

Faolarization Voltage (v): 35

Flaw (mlfmin)
[v Air [ @
[ He [ B3
[v H2 Delay (min): [ om0
[v Makeup: [ 15

Figure 3-14. NPD Page View

Related topics:
o Setting Up Parameters for NPD

The Nitrogen-Phosphorus detector detects Nitrogen and or Phosphorus
containing organic compounds.

The NPD source is a ceramic bead impregnated with alkali metal. The source
is mounted just above the jet with air, makeup and a dilute concentration of
hydrogen combined with the column effluent. The source is heated to high
temperature producing plasma around the bead, which decomposes the
sample. Interaction with the thermionic source is thought to produce the ions
attracted and detected by the collector. A low hydrogen flow (< 4mls/min) is
used which will not sustain a flame. An NPD (Nitrogen/Phosphorus
Detector), is an alkali-sensitized thermionic detector used for the specific
detection of phosphorus and organic nitrogen. The NPD is very sensitive and
is instrumental in pesticide and herbicide residue analysis in various EPA
methods. This detector is also useful for the clinical analysis of caffeine,
nicotine, and other nitrogen-containing drugs.

TRACE Gas Chromatograph Setup User’s Manual 3-83




Instrument Setup

Source Current

Base Temperature

Polarization Voltage (v)

3-84

Air

NPD H2

H2 Delay

Makeup

Range (nA)

NPD Parameters

Detector Group Box

Specify the amount of current (1.0-3.5 A) necessary to generate a
background current. This parameter can be modified only from keypad.

This is the temperature in degrees Celsius of the detector's base body.
Maximum range is 450 °C. Typically detectors that use the detector base
temperature as the sole source of heat are set to 300 °C. Of course the
detector base temperature should always be at least 10 °C higher than the
maximum column oven operating temperature. Detectors that have a
secondary heat source require a base temperature of typically 250 °C.

Select a polarization voltage (1.0-9.9 V) to apply to the collector. Polarizing

voltage is a DC voltage that is superimposed on to the NP source assembly.
Adjust the polarizing voltage from 1.0 to 9.9 V in 0.1 V increments.

Flow (mL/min) Group Box

Checking any of these boxes activates the gas flow from the DGFC module
to the detector and downloads the method to turn on the particular gas.

Specify how much airflow (60-100 pL/min) to activate. When the air is
turned on, enter the value of the air supplied to the detector to optimize the
flame. Typical flow is 60 mL/min.

Specify how much hydrogen air flow (2-4 mL/min) to activate. Acceptable
values are On/Off. When the Hz is turned on, enter the hydrogen range (0-10
mL/min) to supply to the detector, which optimizes the flame. Typical flow is
2-3 mL/min.

Specify how many minutes to delay the H2 flow within the detector.

Specify how much makeup gas (10-30 uL/min) to activate. Nitrogen is
recommended as the makeup gas to the NPD detector. Makeup gas has less
thermal capacity and tends to cool the plasma and bead less. Makeup gas
serves to sweep the column effluent into the detector energy field on plasma.
Makeup should be nitrogen since Helium tends to cool the source. Typical
makeup flow is 15 mL/min.

Signal Group Box

The range for the detector signal to be acquired. Selections are 1, 10, 100,
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Analog Filter

100 however, the lowest setting, 0, gives the most sensitivity. A higher range
may be needed for high concentration samples. Range represents the amount
of current required in nA from the detector to offer a full-scale output at the
selected range.

Check this box to enable electronic filtering, which reduces the response to
high frequency baseline noise and signal.

Setting Up Parameters for NPD

1. In the Flow group box, set the Air to 6.0 mL/min. Set the H, to
2-3 mL/min. Set the H, delay to how many minutes you want to wait
before starting the hydrogen flow. Set the Makeup gas to 15 mL/min.

2. In the Detector group box, set the Source Current to 2.500 A then
increase the current step-by-step up to the ignition level. Set the Base
Temperature to 300 °C. Set the Polarization Voltage to 3.5 V.

3. In the Signal group box, set the Range to the desired sensitivity. Check
the Analog Filter box if you want to reduce the response to high
frequency noise and signal.
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3.15 TCD Page

Block Temperature

Transfer Temp.

3-86

This page is the method editor for the thermal conductivity detector.

To display this page: Click on the TCD page from the Instrument Setup view.

Oven (UFM] | Left S5L | Left Cariier | Right PT | Right Carrer | Left FPD Right TCD' | Fiun Table |

— Detectar Sighal
V¥ BlockTemperature ['C]: I ] Gain: 41 -
V¥ Transfer Temp. [*C) I 5 [~ Megative Palarity

[ Filament Pawser
[V Constant Filament Temperature
Filament Temperature:

Filarmert Waltage:

I 50
I 5
Fil. M aw. Temperature: I 50
I 20

— Flaw [l /it

[~ Makeup:
[ Reference: I 20
Carrier Source: IHight vl

Figure 3-15. TCD Page View

Related topics:

o Setting Up Parameters for TCD

TCD Parameters

Detector Group Box

Sets the TCD cell temperature. Enter an integer between 30 and 450 °C.
Typical temperature is 200 °C depending on the application you are using. A
general rule to apply is to set the temperature to a higher value than the
maximum temperature reached by the GC column oven during the analysis.

See Recommended Filament Temperature and Voltages.

Enter an integer between 20 and 400 °C. This temperature heats the transfer
line between the GC oven and the TCD cell. We recommend setting a value
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Filament Power

Constant Filament
Temperature

Filament Temperature

Filament Voltage

Fil. Max. Temperature

Makeup

higher than or equal to the set oven temperature.
Check this box to turn on power to the TCD filaments.

Check this box to activate the Filament Temperature control only and
disables Filament Voltage and Filaments Max Temperature controls. This
operating mode keeps a constant filament temperature based on the
relationship between the block temperature and the filament temperature and
carrier gas. When using low thermal conductivity gases the filament
temperature is high for low voltage supply. See Recommended Filament
Temperature and Voltages.

Enter an integer between 50 and 450. Adjust in 10 °C increments. Filament
temperatures should be kept at least 20 °C higher than the block temperature.
The greater the difference the better the sensitivity. However, the usable
difference between the block temperature and the filament temperature
depends on the carrier gas you are using. See the TRACE GC Ultra
Operators Manual for suggested carrier gas values and the TCD.

See also TCD Recommended Filament Temperature and Voltages

Enter an integer between 5 and 15 V in 1 V increments. Filament voltages are
closely related to filament temperature values. Typical values are 5 to 7 V.

See TCD Recommended Filament Temperature and Voltages

TCD Recommended Filament Temperature and Voltages

Table 3-1.
Detector Temperature 100 °C
Table 3-2.
Voltage (v) 5 6 7 8 9 10
Table 3-3.
Filament Temperature 235 275 315 355 395 435

The detector’s block temperature and filament temperatures, voltages, and
carrier gas influence the analysis sensitivity and filament’s average life-time.

Limits the filament temperature when the detector operates in the constant
voltage mode. Enter an integer between 50 to 450 °C. See Recommended
Filament Temperature and Voltages.

Flow (mL/min) Group Box

Makeup indicates the make-up gas flow rate. Enter an integer between 0 and
100. If the value is less than or equal to 10 mL/min, the filament power is
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disabled.

Set the appropriate reference gas flow. Enter an integer from 1 to 100. If the
value is less than or equal to 10 mL/min, the filament power is disabled.
Reference gas is used in addition to the sample’s carrier gas to measure the
gas conductivity when sample moves across both filaments. Reference gas
must be same type of carrier gas and use the same flow rate.

Signal Group Box

Set the gain to x1 or x10. When a x10 gain is selected the GCs sensitivity
increases the detector output signal and electrical and mechanical noise
amplification.

Select this control to reverse the polarity output signal as a TC carrier gas
function versus the sample and the analytical column (channel right or
channel left) used.

Setting Up Parameters for TCD

These steps are typical parameters for analyzing samples using Helium as a
carrier gas.

1. In the Detector group box, select Block Temperature and enter 150.
Select Transfer Temp and enter 150. Check the Constant Filament
Temperature box to turn the filament power on. Enter 250 in the Filament
Temperature text box.

2. Inthe Flow group box select Makeup if you are using makeup gas. Select
Reference if you need to set a reference gas flow.

3. In the Signal group box, set the Gain if you need amplified sensitivity.
Select Negative Polarity to reverse the TC gas polarity.
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3.16 FPD Page

Flame On
Base Temperature
FPD Temperature

PMT Voltage

Auxiliary usage only.
This page is the method editor for the flame photometric detector.

To display this page: Click on the FPD page from the Instrument Setup view.

Oven (UFM) | Left SSL| Left Carier | Right PTY | Right Carier Let FPD | Right TCD | Run Table |

— Detector Signal
[ Flame On R ange: m
¥ Base Temperature [*C): Iﬁ I= | &ralag Filter
¥ FPD Temperature [Tl I 150
PMT ‘Yoltage: m
— Flows [ml/min]
I i m
I Hz: [ =
[ Makeup: |—2EI

Figure 3-16. FPD Page View

Related topics:

»  Setting Up Parameters for FPD

FPD Parameters

Detector Group Box

Select this control to turn the detector ignition and detector gases on.

Select to set the detector base body temperature. For an FPD set at 250 °C.
Sets the detector cell temperature. A typical operating temperature is 180 °C.
Sets the value for the dynode voltage to apply to the photo-multiplier table.

Values are high and low. Low set the voltage to —800 V and high sets the
voltage to —900 V.

3-89
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Air

H2

Makeup

Range

Analog Filter

Flow (mL/min) Group Box

Adjusts the air supply to the detector. Typical values are 200 mL/min.

Adjusts the hydrogen gas supply to the detector.
Typical value is 150 mL/min.

Adjusts the makeup gas to the detector. Preferred gas type is Nitrogen and a
typical setting is 30 mL/min.

Signal Group Box

Changes the electrometer gain. Valid selections are 1, 10, and 100. With 1
yielding the most sensitivity.

Electronic filtering used to reduce baseline noise. Acceptable values are On/
Off. The analog filter applies a time constant to the analog output reducing
the response times to high frequency baseline noise thus filtering the analog
output.

Setting Up Parameters for FPD

1. In the Detector group box, set the Base Temperature to 250 °C. Set the
FPD Temperature to 180 °C. Set the PMT Voltage to low. Optional:
Flame On.

2. Inthe Flow group box, set the Air to mL/min. Set the H, to 150 mL/min.
Set the Makeup gas to 30 mL/min.

3. Optional: In the Signal group box, set the Range and Analog Filter.
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3.17 PID Page

Lamp On

Base Temperature

Lamp Current

This page is the method editor for the photoionization detector.

To display this page: Click on the PID page from the Instrument Setup view.

| Oven (UFM] | Left 55L | Left Cariier | Fiight PTv | Right Carrer | LeftNPD Fight PID | Fun Table |

— Detectar Sighal
[~ Lamp On Range: |1 'l
v Baze Temperature [C) I 35 ™ Analog Filter
Lamp Current: I Lows j
— Flaw [mlmin)
™ Makeup: I 20
[ Sheath Gas: [ 20

Figure 3-17. PID Page View

Related topics:

»  Setting Up Parameters for PID

PID Parameters

Detector Group Box

Turns the UV lamp power on, which strikes the lamp and thus creates a lamp
current.

Turns the detector base body temperature on.
Selects the PID lamp current. Valid selections are low and high. The higher

the lamp current the more intense the transmitted lamp transmission, which
enhances sensitivity, but reduces lamp life.

3-91
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Makeup

Sheath Gas

Range

Analog Filter

Flow (mL/min) Group Box

Turns on the makeup gas. Typical value is 15 mL/min.

Flows around the outside of the cell to reduce temperature. Typical flow
value is 30 mL/min.

Signal Group Box

Changes the electrometer gain. Valid selections are 1, 10, 100, 1000. With
one yielding the most sensitivity.

Electronic filtering used to reduce baseline noise. Select On or Off. The
analog filter applies a time constant to the analog output reducing the
response times to high frequency baseline noise thus filtering the analog
output.

Setting Up Parameters for PID

1. In the Detector group box, set the Base Temperature to 180 °C. Set the
Lamp Current to low. Optional selections: Lamp On.

2. In the Flow group box, set the Makeup gas to 15-20 mL/min. Set the
Sheath Gas to 20-30 mL/min.

3. In the Signal group box, set the Range to X1. Optional selections:
Analog Filter.
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3.18 PDD Page

Base Temperature

Pulse Generator

This page is the method editor for the Pulsed Discharge Detector.

PDD is a universal and highly sensitive non-radioactive and non-
destructive detector. It is based on the principle of the photoionization
by radiation arising from the transition of diatomic helium to the
dissociative ground state.

To display this page: Click on the PDD page from the Instrument Setup view.

i~ Detector

I Base Temperature [‘C): I 35

¥ Pulse Generator On

Figure 3-18. PDD Page View

Related topics:
»  Setting Up Parameters for PDD

PDD Parameters

Detector Group Box

Turns the detector base body temperature on.

Check this checkbox to activate the high voltage pulse generator
module.
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Signal Group Box

Range Changes the electrometer gain. Valid selections are 1, 10, 100, 1000. With
one yielding the most sensitivity.

Analog Filter  Electronic filtering used to reduce baseline noise. Select On or Off. The
analog filter applies a time constant to the analog output reducing the
response times to high frequency baseline noise thus filtering the analog
output.

Setting Up Parameters for PDD

1. In the Detector group box, set the Base Temperature to 250 °C.

2. Check the Pulse Generator box to turn on the pulse generator. This
ignites the plasma discharge, which is done after stabilization and
bakeout.

3. In the Signal group box, set the Range to X1. Optional selections:
Analog Filter.
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3.19 Aux Zones Page

This page is the method editor for the setting auxiliary connections.

All selections on this page must exactly match the settings you have
manually entered into your TRACE GC Ultra and the TRACE GC Ultra
detector configuration window. See Defectors and Data Page.

To display this page: Click on the Aux Zones page from the Instrument Setup
view.

Oven | Left 5L | Left Carier | Right PTV | Fiight Carrier | Left FID AuxZones | Fun Table |

A Temperature Zones

w1 (T [ m
W Aux2(TE S

Figure 3-19. Aux Zones Page View

Related topics:

o Setting Up Parameters for Aux Zones

Aux Zones Parameters

Aux Pressure Zones Group Box

When you check one of these boxes (Aux 1 or Aux 2) you let the GC know
you have an auxiliary heater.

Set a temperature from 0-450. If any of these pressure channels (Aux 1-3) are
connected to your TRACE GC Ultra, then check the box and enter a value
from 0-700 kPa.
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Setting Up Parameters for Aux Zones

1. Make sure that auxiliary configurations are selected in the TRACE GC
Ultra Configuration program.

2. Check either Aux 1 or Aux 2 in the Aux Temperature Zones box and then
enter a temperature value of 0-450 °C.

3. Check if any of these pressure channels are present (Aux 1, Aux 2, or
Aux 3) controls located in the Aux Pressure Zones box and then enter a
pressure value of 0-700 kPa.
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3.20 Run Table Page

Time

Iltem

This page is the method editor to program events to happen before or during
a run. For example, a valve could open two minutes into a run. Listed in the
run table page are settings entered prior to the run in the Run Time Event
dialog. Time, item, and settings display in this run table. Controls listed in the
Initial Values group box are for switching external devices On/Off.

To display this page: Click on the Run Table page from the Instrument Setup
view.

Oven [UFM) | Left 35L | Left Carier | Right PT4 | Right Carrier | Right TCD  Fun Table |

Time | ltem | Setting I Add. .
1.00  Right Detector (TCD) Autozern

Edit...

Hemaye

i

 Iritial value
[" Extemal Event#1 On [~ Esternal Event #5 On
[ Extemal Event#20n [ Esternal Event #5 On
[~ Extemal Event#30n [ Esternal Event #7 On

[~ Ewtemal Evert #4 On [ Extemal Event #3 On

Figure 3-20. Run Table Page View

Related topics:

o Setting Up Parameters for Run Table
*  Using the Add/Event Run-Time Event Dialog

Run Table Parameters

Time, Item, and Settings

Displays which Event Time (Prep run or Run Time) was selected in the Run
Time Event dialog.

Displays which event (Detector, Valve, or External) was configured in the
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Setting

External Event

Run Time Event dialog.

Displays the Detector Events settings or On/Off states for Valve and External
Events.

Click |Add... | to view the Add/Event Run-Time Event dialog box. Run items
you select from this dialog are added to the time, item, and setting table.

Click EBdit to edit a selected run item listed in the Time, Item, and Setting
table.

Select an item listed in the time, item, and setting table. Click Remave to
remove the selected run item from the run table.

Initial Values Group Box

Located on the back of your TRACE GC Ultra is a port with eight contacts
that switches external devices On/Off. During a specific run times you can
use these controls to set the status of these external switches prior to the run.
Factory defaults for the beginning of each run is off (not checked).

Setting Up Parameters for Run Table

1. Select a control from the Event Time Group Box. When do you want to
start the run at Prep Run or at Run Time?

2. Select a Detector Event, Valve Event, or External Event.
3. Select the controls available under the event type you selected

4. Click Ok.
Using the Add/Event Run-Time Event Dialog

If you selected Add or Edit from the Run Table Page this dialog box displays.
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Figure 3-21. Add/Run-Time Event Page View

Event Time group box

Select one of the following two options

This option makes the selected (Detector, Valve, or External) happen before
the run begins.

This option makes the selected (Detector, Valve, or External) happen at the
time specified during the run.

Detector Event Group Box

Click the detector event button to activate a selected detector group of events:

Only the detectors you have selected from your TRACE GC Ultra Instrument
Configuration program display in the Instrument Setup window. Select the
one you wish to add a run time event for during this run. Each detector has
some programmable events, and the ones you have available depend on your
detector selection.

Select this option to cause the detector offset to automatically adjust and
force the output signal to zero (1000 signal counts).

Select this option to change the electrometer sensitivity for ionization
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detectors. This function is useful for known sample matrices, which exhibit
wide and varying analyte concentrations.

Select this option to change the TCD detector sensitivity. This is useful for
known sample matrices, which exhibit wide and varying analyte
concentrations.

Select this option to invert the TCD detector response. This is useful for
quantifying a negative going peak such as Hydrogen when a carrier such as
Helium is used as carrier and reference gas.

Select this option to allow for source current changes for the NPD detector
during runtime.

PID specific. Turns the UV lamp power on, which strikes the lamp and thus
creates a lamp current. This event is useful to enable the PID lamp only
during specific analysis times, such as after solvent elution.

PID specific. Selects the PID lamp current. Valid selections are low and high.

The higher the lamp current the more intense the transmitted lamp
transmission, which enhances sensitivity, but reduces lamp life.

Valve Event Group Box

If you have either a valve oven or sample valves then click the valve event
button to activate valve events:

Select from 1 to 8 for each external event to turn on from the Run Table page.
If you use all 8 then none are available for other events.

Select one: Switching, sampling, or Multi position. Switching is On or Off.
Sampling is a valve used to inject a sample volume into the carrier stream.

Multiposition allows you to use 1 to however many positions your valve has.

Select Load or Inject for the sample valve settings. Whichever valve type you
select determines the available setting selections in this box.

External Event Group Box

External events are external valves, switches, and options.Click the external
event button to activate external events:

Select which of the eight (8) external events you wish to program. There are

8 available open collector outputs on the GC rear panel, which can be
configured to switch external valves, switches, and other options.
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Setting  Select On or Off to set the external event at the specified programmed run
time.
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Chapter 4
] How To....

This Chapter contains these topics:

Installing the Desolvation Column and Connecting the Tee
Characterizing Columns

Post Column Splitting of the GCQ with the Flame Ionization Detector
Operating an FID with Xcalibur Software

Simultaneous Analysis on the Ion Trap and the FID

104

105

106

106

112
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4.1 Installing the Desolvation Column and Connecting

the Tee

4-104

Turn the carrier gas off at the keypad on the GC. Open the butterfly valve
to the OC injector, and manually insert an extra 250 pL into the inlet.
The syringe needle will extend into the GC oven. Install the desolvation
column by sliding it over the needle, using the needle as a guide. Tighten
the male nut with the tapered end of the ferrule pointing up while
pressing the column upward as far as it will go. Tighten the nut with a
wrench Y4 turn beyond finger-tight. Be sure to install the uncoated or
front end of the column into the injector.

Use the GCQ software to open a new method in the method editor and
save it to a new name. This is your LVI method. Press the GC icon and
then select Inlet and change the inlet selection to left. Save the method
and then send it to the GC. This will switch the DFPC or carrier gas
control to divert the carrier gas from the right inlet to the left. Turn the
carrier gas on at the keypad on the GC.

Place the effluent end of the desolvation column into a vial of solvent
and note bubbles indicating flow.

Position the end of the desolvation column with a ferrule and nut loosely
into the tee. If the tee has not been installed, remove it from the bag and
insert it into the solvent vent valve bulkhead from inside of the oven with
a ferrule and 1/16” nut. Slide the analytical column into the tee and inside
the desolvation column with the ferrule and nut in place. The analytical
column should protrude through the desolvation column about 4 cm.
Tighten the fittings ¥4 turn beyond finger tight. Note flow through the end
of the analytical column by placing the end in a vial of solvent.

Install the column into the mass spectrometer as described in the GCQ
Plus Hardware Manual. If the analytical column was previously installed
in the right inlet, simply move it to the tee. You do not have to shut down
the mass spec, since the restriction of the narrow bore capillary will
prevent venting the detector to atmosphere.

Proceed to Characterizing Columns.
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4.2 Characterizing Columns

Perform column characterization to calibrate the DCC module according to
the real flow of the carrier gas measured at the outlet of the column. Press
COLUMN EVAL button on the GC to start the operation.

To test the column for leaks, raise the oven 50°C higher than the temperature
that the column characterization was performed and press the LEAK
CHECK button on the GC.
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4.3 Operating an FID with Xcalibur Software

Introduction:

Xecalibur software allows the user to acquire from the Mass Spec and the
Flame Ionization Detector (FID) simultaneously or independently.

Configuring Xcalibur and the TRACE GC Ultra

First configure Xcalibur for all hardware that is installed on the TRACE GC
Ultra. In order to acquire from the FID, a Channel will have to be selected for
acquisition of the analog signal in the TRACE GC Ultra Configuration under
the Detectors and Data Tab.

TRACE GC 2000 Configuration

ﬁ Genemll It Inlsts 2 Detectors and Data | = Au:-ciliaryl

-~ Dietectors
Left: More ~
DDtiElll
Riight: FID b [¥ Detector Gas Flow Contiol
Aupliany: INDI‘]B 'I Ling Frequency:  © B0Hz & GDHz

r Data Channel D efinition

Data Source Charinel Nare Sean Rate [Hz)
Chantel 1: IDat-B j IEHaHneH I]IJ j
Charnel 2 IMDng j IEhanneIZ |1I] j
Channel 3: INnne j IEhanneIS |1I] j

Get QK I Cancel | Help |

Verify that the FID is configured on the keypad of the TRACE GC Ultra.
Unplug the Handshake (HS) cable from the back of the TRACE GC Ultra
that connects to the Mass Spec. Review the menu for the Right Detector and
be sure that the gases are all configured correctly. Standing in front of the
GC, the right detector position is on your right side.

Connecting the Gases:

Connect hydrogen, air, and a make up of helium or nitrogen to the bulkhead
fittings on the back of the GC. Set the pressure on the regulators at each tank
to about 50 psi. The DPFC must be checked by placing a plug in the column
end of the detector and installing the brass flow adapter for measuring flows
on the detector base of the FID. You must remove the outside chimney to the
detector first by unscrewing the thumbscrew and lifting the entire detector
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body off. Verify the following flows and tolerances:
« H, 20 mL/min +/-2 60 mL/min +/- 5
* Air 60 mL/min +/-6 300 +/-15
* Make-up 10+/-1.5 50 +/-3

If the flows do not match the tolerances, then change the DPFC module.
Remove the flow adapter and reinstall the detector body.

Installing the Test Column:

The test column is installed into the split/splitless injector. The column is
inserted beyond the FID jet and then pulled back 2-3 mm. This prevents
burning the end of the column in the flame. If the column is burned at the tip,
the response will be low and only a small peak for the solvent will be seen.

Column Characterization:

Once the column has been connected, set the base temperature to 250 °C and
perform the column characterization. The Right carrier is set to constant
pressure at 30 kPa with vacuum compensation off. Check to see that the split/
splitless septum purge and split vents are off, by pressing VALVE on the
keypad and ENTER. Next perform the column characterization. A “K value
of 0.148 is typical for the TX 5, 0.32 mm x 7 m, 0.25 um film GC test
column.

Igniting the Flame:

Once the column has been characterized, the detector gases may be turned on
at the key pad of the GC and the flame ignited. Press ON at the first display
for the Right Detector. The flame will ignite and the signal value displayed
will go up. You will hear a soft pop. A shiny wrench may be held next to one
of the exhaust holes at the top of the detector body and a condensation of
water will be seen from the flame.

Setting up the Method:

In Xcalibur, under Instrument Setup, enter the values shown below for the
method:
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FID_TEST - Instrument Setup =] B3
File TRACE Help
O=E &
Oven | LeftLYOC! | Left Carrier | Right 5L | Right Carier RightFID | Run Table
i~ Detectar Signal
¥ Flame On Range: -
iﬁtznnsnagwpler ¥ Base Temperature [‘C): 250 ™ Analog Fileer
- - Igrition Threshold (pa): [ 0.2
A d’ ¥ Flameout Rety
gggct"’*;;;ta -~ Flow (ml/min]
¥ i 350
IV H2: [ =
V¥ takeup:
TRACE GC
2000
Ready
The Mass Spec will not be run, but you should set the temperatures to
appropriate values for the ion source and the transfer line. Also putina 5
minute filament delay, as a precautionary measure.
The oven program is set to 50 °C, 1.0 min; 20 °C/min; 200 °C, 1.0 min. The
split/splitless injector is set with a split flow of 60 ml/min in the splitless
mode with a 1 minute inject time at 230 °C.
Setting up a Sequence in Xcalibur for Acquisition of
the FID Only:
Write a sequence for injection of the test mix. When activating the sequence
to run open the dialog box, “Change Instruments. Remove the Mass Spec
from the list by a right mouse click on the word YES by Mass Spec. Press
OK.
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Sequence
Sarmple Name:
Warking O
Paostion:

Faw Fie

st Method
£ 452000 Autosampler

Ready to Download [\methods\FID_TEST
- GCO Mass Spectiometer

Ready 1o Downlaad
& TRACE GC 2000

Ready to Dowrload

GCT Mass Specliometer Ves
452000 Autasanpler Yes
TRACE GC 2000 Yes

Run Sequence

e ]

(T i

The real time plot will appear on the home page for the FID
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4-110

Fis

\Xcalibur\D ata\FID_TEST108. BAW - Real Time Plot

fctions View GoTo  Help

PAIEEY] MIE 3|

A Bl

v (] [ L]&] see]o] Al 2]

RT: 0.00-10.00 |
Status | Acquision Queue | 0.21 071 147 ML

T L= e 131E7

™ Sequence: CARedlbumethodstFID_TEST <l =]

- Gample Mame: a5 Channel 1
Working Or: Seq Row § 8 Analog
Fosition 2 an FID_TEST1

- Flaw File: CAXcalbutDatatFID_TEST108.RaW ps

L Inst Method: CAXcaliburmethods\FID_TEST 83

= 452000 Autosamples an
" Ready to Downlaad
75
* Ready to Download
= TRACE GE 2000 i
- Aunning —
- 55
4| | »
BCR | Lenses Filament |Va:uum| Heaters | Power | E 80
5 55
]
High Valtage i E]
RF Vollage: o I &0
Multiplier: QOFF 2
Filament: nFF % 48
Dynade: OFF S
Dynade Polarity: NEG 40
Fil. Cantinity ok ks
Fil. Regulation; 0OFF
an
25
475
20
15
10
5
157 1.88 342 || 406 454 [ 502
R i ———— s
0 1 2 2 4 5 ] H ] ] 10
Time {min)
Far Help. press Fl [HUM | 447699 [1.01 PM [NOT S8VED

Setting Up Qual Browser for the FID Analog

Chromatogram:

Open the file. If this were a dual Mass Spec and FID run, you would have to
select Channel 1 and set the Detector type to analog.

Chromatogram Ranges [ %]
Ranges I Automatic Processing |
Rang:
’7 Time Range [minutes): ™ Fized Scale
Type | Range | Scan Filker | Delay [min Scale Raw File
Channel 1 - - (.00 - C:hXealiburt
[mB
D -
[mB
D -
D -
o- .
41 | |
i~ Plat Properti
Baw File: |c:\Hcahbur\dala\hd_teslm 05 raw j J Detector |Analag 'I
Sarn Fler I j
Elot Type: [Chanrel 1 =T =] Delayfming: [0.00
Fanaels) | Fi seale bor [1000000.0

ok I Cancel | Help |
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Meeting FID Specifications:

One uL of the test solution is injected at 20 pg/mL in hexane of C;,Hy,
Cy4H3, and C;gH34. A real time plot will be visible under the home page
without the Mass Spec TIC. A representative chromatogram is shown below
in Qual Browser.

e rtm e e P
2B g |8 BEE ekl EEEE ez EEE TEE 2 2
Com——
— |C'calburdataFid_test110 04M6/39 02:22:32
}? || I esting FID with Xcalibur
RT: 0.00- 8.50 -]
) Charmel 1 [FID_TESTT ML
K| Mass Range [- no fle ;] 1.31ET
K| Mass Riange [- nofile ;] Channel 1
| Mass Range [- nofle ] 1004 —m Analog
K| Mass Fiangs [- no fle ] ] FID_TEST1
%] Mass Range [- no fie ] ] 1
K| Mass Rangs [- no file ;] 90
| Mass Fiangs [ no fie ] B
80
70
o ]
2 60
¢ 807
£ 7
-
S 7
Z 50
@ ]
=
g 7
= 40
7 RT. 4.75 RT:6.00
30 RT 335 AAI355935 WA 3560038
] an 3520B@8  AH: 2628313 MH 2507825
B AH: 2040164 L SN: 57
20 SN 41
104
[ e e e R e e e e e
4] | » 0 1 2 3 1 5 [ 7 8 a
Time (min}
NUM

1 uL of the FID test solution is injected in the split/splitless inlet with an
injection time of 1.0 minute.

The FID gas flows were set to: hydrogen at 30 mL/min, air at 350 ml/min,
and makeup at 30 mL/min nitrogen. The FID detector base temperature was
set to 250 °C and the inlet to 230 °C. The range was put on 1. The spec calls
for area counts > 3,500,000 for each component.

The ratio of C14H3(/ C;¢H34 must be 1.0 +/- 0.1. If the column was installed
correctly and the injection time is set to 1.0 minute or less, a sharp front and
back for the solvent peak should be seen. The peak shapes should be
symmetrical.

TRACE Gas Chromatograph Setup User’s Manual 4-111




How To.... X

4.4 Simultaneous Analysis on the lon Trap and the FID

Configuration:

Close Xcalibur and open the Configuration icon. Select the TRACE GC
Ultra and then configure. The configuration may be uploaded directly from
the GC or entered. Go to the Detector and Data Tab and select Channel 1 for
the Right FID with a scan rate of 10 Hz. Select Done and close
Configuration. Open Xcalibur and proceed to Instrument Set up. By
specifying a Channel for the detector, you invoke acquisition in every run.

TRACE GC 2000 Configuration [ ]

ﬁ Genela\l Ig) Inlets ©h Detectors and Data | op AuHiIiar}ll
Detectors————————————————
Left

Option

Fiight: FID > ¥ Detector Gas Flow Contral

dusllary [riane = Line Frequercy: € 50Hz & BDHz

- Data Channel Defirition:

Data Source Channel Harne Scan Rate Hz)
Channel 1: [Deta, =] [channelt [10 =
Channel 2: INnne =] IChanneIZ I‘IIJ =
Channel 3 [None =] [channerz J1o =
Get oK I Cancel | Help |

When you select “NONE for the Detector channel, no acquisition of a GC
detector will occur. Press OK to save the changes. Then open Xcalibur.

Instrument Method Set Up:

Go to Instrument Set Up from the Home Page and select new method. Enter
the FID parameters listed below:

x|

Oven | LotS5L| Lt Carer| FightS5L | Fight Carr it FID | Run bl

W Flame On ferge: (=]
¥ Base Temperatue (C) [ 20 I Analog Fiter
Ianition Theshold () [ 02
I Flameaut Rety
Flow {mi/min).
i [ =
(% [ =
W Makes: El
TRACE GC — |
2000
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By entering a temperature for the FID, the detector will be turned on during
acquisition and appear as an analog plot in real time at the bottom of the page
with the real time spectrum at the top and TIC in the center.

calibur\Data\Test Mix with Splitter\04069915.RAW - Real Time Plot
Fle Acions View GoTo Help

= | v lmn] $l8|o] snlo| AF (@ 2] |

- RT: 4342 Fi+ HLB3ZE3 4
Aequisition Queue | T: + & Full ms [50.00-450.00]
15001 2548
Sequence: C\Mealburimethods\040839.skd a| 100
Sample Name: 8 o
Working Ort: Seq Row # 15 s
Positior: 11 S
Raw File: C:AoaliburiDatah T est Mix with Slittsrt0 2
- Inst. Method: C:ealburmethodsttestfid $® 201 3108
&-A52000 Autosampler 3 2860 =%
i . Readyto Download w 2 3148
sl Y 300 5594 g17g 9290 4483
=-GCO Mass Spechiometer o ALl ol sl e i
. Running 50 100 150 200 250 200 350 400 450
& TRACE GC 2000 mz
* Runring —
AT 000 - 1517
q » 3285 w A
1004 3.32E6
BCO | Lenses | Filament “acuum | Heaters | Powe | 90 T s
ol oso5381S
0 o6
Pump Swilch: N é -
Diff Pump: 0K £ o0q om
Diff Pump Temp: oK 2 5o
Macuum: oK g s
lon Gauge: OFF E
Fore Pressure 20 mTon &
lon Gauge Pressure: OFF o] 416 435,430 503 636 | ga1 ra0 55 g00 |2 ast t04s 13 nar e wos
o T T T T T T T T T T T
i H i i : T H i 10 [ [ 4
Time (min)
RT: 0.0 - 1235
198 350 w
1009 1.30E7
a0 haanal 1
iz
80 04065515
& 104
3 6o
3 s
g a0 23
& 5
20
104 ) 658 136 228
002 102 162 555 448 453 450 545 636 | 7es 27 | ase so7 | oo mostosa nor s mes
1 i H : : : T s 3 0 ) = &
Tins (nin)

NUM |SCRL | 4/6/99 | 508 PM

Opening a Data File in Qual Browser:

To open a data file in Qual Browser, select the file. The TIC will appear.
Press the right mouse button and select ranges.

ual Browser - 04063911 - [Raw Datal [_[olx]
Ele Edt View Disply Gid Actions Tosk Window Help TS|

EEEERRENEE R EE S s E PSR
o

e atbur, 9055811 GoHER 131420
FIS Tetmin(2uL)
B RT: 0.00- 18.50 Bl
A TIC[04063311] 100 iz ELHQEE
K| Mass Range [ nofile a5 Me ms
K] Mass Range [ nofile 04069911
K| Mass Range [ nofle a0
| Mass Range [ nofile
K] Mass Range |- no e 85
K| Mass Range [ nofile 80 J
K| Mass Range [-nofile View v| 798
5 Blat >
70 Peak Detection
65 AutaEiler

Relative Abundance

952 |a73
i M3 157 1396 1413 1683 1827

T T T T T T T T
12 14 18 18

4l i3] 0

Time (min)

Show dialog for changing data 1anges in displays NUM

A Start | FlMicrosoft Oifice Shmtculﬂall X D40B99.1d [Open] - Seque: |WMmmsuHWmd—S\mu“ahE |Eual Browser - 04069... DL@e 321aM
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A dialog box will appear, select another TIC and then change the detector
from Mass Spec to Analog.

Chromatogram Ranges [ x]
Fianges | Automatic Processing |
Rang
’V Time Range [minutes]: I“ ™ Fived Scale
Type | Range | Scan Fiker [ Delay [min] | Scale | Raw File
TIC - 0.00 - Cxcalibur
TIC - 0.00 - o vrcalibutc
[mB
o
[mB
[mB
4| | |
~Plat Propetti
Baw File: [ crcaliburidatahest mix with spiitter\ 4083916, 12w 3|
Scan Fiter: | =l
Blot Type: [TIC == ] el sk 000
Heraetsl | Fix soale Lo [1000000.0
QK I Cancel I Help |

Channel 1 will appear as selected type of file. Press OK.

Chromatogram Ranges
FRangss I Autamatic Processing |

Rang
’V Time Range (minutes) " ™ Fised Scale

Tupe | Range [ Scan Fiter [ Delay min) | Scale [ Riaw File
TIC - 0.0o - Coiecalibur
Channel 1 - - 0o - chucaliburie
o . . . . .

o

-

o

-

o . . . . .

K| | i
i~ Plat Properti

Biaw File: Ic:\xcallbul\data\tesl iz with splitter\ 0406991 1. raw ﬂ J Detector |
S | |
Plot Type: [Charrel1 A 2]l Delay fminy: [0.00
Fenzle) | Fir soale b [1000000.0
0k | Cacel | Heb

The TIC and FID chromatogram will be displayed. Press the integration
button on the tool bar and integrate the peaks in the TIC and FID
chromatogram. Also set the display labels to area. Press the right mouse
button with the mouse over the chromatogram for the FID and select Peak
Detection settings to allow integration of the peaks. The default integration is
set for 10% of the highest peak. With a FID the solvent is the highest peak, so
the Peak Identification has to be set to 0.1%
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Qual Browset
Eile

04063911 - [Raw Data]
Edit View Display Grid Actions Tools

‘window Help

9 [=[ S
=18lx|

5 = ] R T N T el s e et e [ T [ s | o T [ PR e

Ca ]

) )|

[Cavizallbun, 04063811
D et min (2uL)

04106198 03:14.20

RT 0.00- 1850 B
i NL
T TIC [040634771] 9.09E5
) Channel 1 [04063911] e s
K] Mass Frange [ no file 04069911
K] Mass Frange [ no file 100; o
K Mass Range [- o e Bercent of Highest Peak: [01 = ]
K] Mass Frange [ no file 30 RT:6.58
»
K| Mass Range |- o fle 2 AR 8046246 Minimum Peak Ht (S [20 Cancel
K| Mass Rrange [ no fle = Sh:700
S 60 BP:567.08
2 - Peak Integration e =
> fvances
z 40 o
H 57N Thieshoid: [05
& [ Valey Detection Enabled
20 Save s Default
Expected Width fsec]: [00
AL Load Default ML
AR 816230506 7 {Cansirain Peak Widii | I 30E7
Sh: 18120 = Channel 1
Peak Ht (%) [10
BF:0.00 ‘eak Ht (%) Analog
100 Help
04068311
Taling Factor: [5.0
80
50 I~ &pply to 4l Plats
40
20
|| |
AL L B o e B e e e B e LA B e e
4 [ » 0 3 4 B 8 10 12 14 16 18
Time (min
Fready M/

3R Start | Rl Microsch Dffice Shortcut Bar | X' 040699 5d [Oper] - Seque. | [ Micrasat Word - Simuitane. | [ 2] Qual Browser - 04069...

LAl 2mamM

The spectrum may be viewed as usual by adding another cell and setting it to
view spectrum. Then select a peak in the TIC and view the spectrum.

ual Browser - 04069911 - [Raw Data]

o Edit View Display Grid Actions

Tools Window Help

== TR e = e 5 = e =

£l£] 7

m o als)

Ciitoaliburs. \040635 1
I

04106433 03:14:20

i (20
Tm =
e ||| FT: 0.00- 1250 ﬂ
FRT-828 ML:
AR 13277898 B.03E6
L] 04083911 NRED 147 e s
K| o file - % s RT: 6.5¢ ;ﬁ ;”5?”9‘9 BP:5T.08 04063311
K - rofie- H BRI o 700
® rafie H i
- & BF-5708
K] - o fie- § s
K| - rofie- H
K| -nofie- & o FTTE m
Kl o file - A8, 541049391 13087
Sh: 34705 ih:me\ 1
00 PR Saaeson
RT:658 RT:7.36 RT:9.28
5 PA: 95824 281599854 S0 1603412 AM 1557865
SN B34 : 11
SN 267
BP:0.00 BP:0.00 EF: 000
BP:0.00
AR e R ARAABeARR e
1 2 K 4 5 [3 7 8 Ll 10 il 12 13 15 1% 1w 18
Time {mir]
04089911#567 RT 023 AV-1 NL: 418E5
T + ¢ Full ms [ 50.00-250.00)
100
» 80
g 1.0
£
5 60 6.1
2
2
Sw
=
& 9.0
' 10 1400 154.0 22509
. “l ||‘ ‘\l 1‘ Ly o een 7Y 7338 700 2931 3109 3413 3526 3975 4200 447.4
ol it L ol st g S S S
50 100 150 200 250 300 350 400 450
miz
Mass: 275 44, Intensiy: 3 338+005, Scan Fits: [none] NOM

#start| [ Microsolt Dffics Shortout Ba] X 040533 oid [Open] - Sequs..| BF Microsot Word - Simutane. | L] Qual Browser - 04083 [ 08 seting inegr for ohvob.. | T3] % 327.am
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Developing a Processing Method:

Separate processing methods are created for the Mass Spec and the GC
detector. The following order must be followed to open a GC detector
chromatogram:

1. Open Processing Set Up and select new method file. Under Options
verify that the chromatography is by GC.

ication - Untitled (Ext Std)

=

i

Vew Zoom Qptions oo H
0=l =| £ ¥#de=]] 2
derificaion | Detection | Calbraion | Levels | Sytem Suicbiny | [CE—
- Retenion
i | S Expected iy i Window (sec: [200
fuen Detecto e [ 5 I I Use s T efoore Viewith i 175
| I - | N |8 e |
Qual Trace: [TIC B B |-
265 1] e
Chromatography Options
FReports
- Chiomatography by——
£ Coneell | [S52EsD: ol
ce
Programs.
oK Concel | saveasDetaut | Hop
No raw file open
Ready —

2. Set the Detector Type to Analog.

[ Processing Setup - Quan - Identification - Untitled (Ext Std)

File View Zoom Options GoTo Help

R E R R
dercation | Detecton | Calbraton | Levels | systemsutabiny | [ —
Retenion
Hame: [crs Z | eipected i [T Window sec} [300
o e | e e
Hro -
Fie [ I dususiig E
Gual Trece [0V
b ) e
Reports
2 T3 e | [Exversbeain] | Hein
Programs.
No raw file open
Resty [NOM [SERL

3. Open araw data file and enter a name for the first analyte.
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Press OK. Be sure that the Detector Type is still Analog. The FID

chromatogram will appear.

[P Processing Setup - Quan - Identification - Untitled (Ext Std)

File Yiew Zoom Options GoTo Help

O|&||d| S| | #]# <o) 2

Identfication | Detection | Calbration | Levek | SpstemSutabiy |

wr

H. decafluorobs i - Retention tin

Hame: | ecafluorobenzophencine =l e T30 p——
— . - ™ Use asRT reference igw width [min]: |0.75

riler | | o sing 2
= Tiace: [anslog1 =] | =] | =

eyt | Keys: |

Reparts
ah i o) | [Eeeesnen]
Programs

C:AXcaliburi._104069905

04106199 12:24:25
Ingtul. of GCA 3 comp. mis (2ul)

oo on-g265 s
133 291 AL 2]
100- aat 1B0ET
: vt
" by
.
&
B
2
E 40-
=
s,

1
oy

0557 T ear 855 N2 135 1002 101 1456 1512 1655 1514 1923 2043
T T B aa y ————
o H H [ Y 0 [ [ i i 20 22
Tine frin)

Ready

This detector stream doesn't contain any scan"ls

WM SCRL [NOT SAVED

4. Zoom in on the analyte peaks by pinning the cell with the chromatogram

and dragging the mouse across the area to be enlarged.

[ Processing Setup - Quan - Identification - Untitled (Ext Std)

Fle View Zoom Oplions BoTo Help

0|2 |RE] S| & ¥]#Pe|=%] 7]

Components

|dentification | Detection | Calibration | Levek | System Suitabilty |
pr
m oo - - Retention
Hame: [decaflorobenzophenone | Expected (mink: [7.19 Window [seck [30.0
! [ardos =]
ian Detectortypet | Anzlog ™ UseasRTreference  View width (min} [0.75
e | 2 [ o e >
Trsce: [anaog 1 =] [ =] | =
/et | ke |
Feports
% I3 Cancel | [E57EE DR Help
Programs
E:\xcalihurl...lﬂlDBSSDS 04106199 12:24:25
Inglul of GCQ 3 comp. miz (Zul)
e g e . | this aetestor stream daest contan ang z0an
; h
: o
Looa A
s fogs 12 1565 101 1451 80 DADGAN0S |
2w :
2
g
e
b T T T T T T T T T T
! : T : ] LSRR LSRR N N ¢
Tine rin)
Fleady

[NUM [SCRL [NOT SAVED

5. Enter the retention time for the first analyte and press OK. The peak of
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interest will be integrated. Continue building your method as instructed

in the on line Help.

tion - Untitled (Ext Std)

cessing Setup - Quan - Idenl

Fie Yiew Zoom Optons GoTo Help

b= =@ & ¢

¥ |3 ||| ﬂ‘

Detectar lype: [Analog =

ldentfcation | Detection | Coltrain | Levels | SystemSutatity |

Fietention time

Expected il [713 Window (seck [30.0
Wi wicth [miri: [0.75

I Useas T reference

Fier: |

ﬂ =} Adustusing L2

|||

Tiace: [Analog 1

Components

Keys
¥/avelenth () | s |
Repats
% o e | (B Help
Programs
E:l)(callhul\...\ﬂlﬂsﬂ!ﬂﬁ 04106199 12:24:25
ingtul of GCQ 3 comp. mix (2uL)
TR T e
' AT LI w. | This detector stream doesa't contain any scar ),
§o0g 100E5
; Channl
e
| 04063305 |
o Y y T T T T y H
: & ) I & T & :
; Tine (i) H

Ready

[ [NUM |SCAL [NOT SAVED

6. Select the remaining analytes by retention time and press OK with their
appropriate name.

rocessing Setup - Quan - Identification - GCtest.pmd (Ext Std)

m Oplions GoTo

hig’,ﬂﬁl_l@ ¥ tl.).(-|(-|-)|<—)|¢'|ﬂ|

Companents |

decafluorobenzol

methyl_sterate

derifioatin | Detection | Caltration | Levels | System Sutablty |
P
Retention tims
Expected (mir: [355 indoww (sec): [30.0
Delector ype: [brabg =] I UseasRTreference  View wickh fmin) [075
| H| (| E g 2
race: [analog 1 = E =
e | Kas: [
Reports
Bh o | | Gereel | (B A Dl Help
Progiams

[ca%calibur._v04083905 04106199 12:24:25

lngéut of GCa 3 comp. mis (zut)

st s o i || s detector stream doesn: contain amy somss
100, 141E8

Chna 1

. g

s it

8 4

H

S
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0= T T T T T T T

= & o & B &
Tine e}
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Report Writing:

After establishing a report template in Merlin, the raw data files may be
reprocessed in a batch and reports printed out. A calibration curve may be
viewed in Quan Browser.
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Chapter 5
Glossary

analyte

carrier gas

chromatography

column flow

constant flow

data system

Any chemical component to be analyzed. Internal standards, external
standards, target components, quality control samples, known, and
unknowns can all be considered analytes

The mobile phase in gas chromatography. The carrier gas carries the
analyte mixture through the GC column, where it is separated into its
individual components. The carrier gas flows through the GC column at a
specific rate, measured either as a linear velocity (cm/sec) or as a flow
rate (mL/min). Common carrier gases are helium, hydrogen, and nitrogen.
Hydrogen offers the best chromatographic properties (optimum resolution
at the highest flow rates). However, because hydrogen is flammable,
helium is often used as a safer alternative for a carrier gas.

See also: chromatography, constant flow, linear velocity, flow rate, and
resolution

A process in which a chemical mixture carried by mobile phase (gas or
liquid) is separated into its individual components as a result of
differential distribution of the analytes as they flow around or over a
stationary phase (liquid or solid).

See also: liquid chromatography and gas chromatography.

The flow of mobile phase of carrier gas through the chromatographic
column. Column flow is usually reported as a linear velocity (cm/sec) or
as a flow rate (mL/min).

See also: linear velocity and flow rate.

The type of flow control available on gas chromatographs to regulate the
flow of carrier gas through the GC column.

Flow rates are specified in units of mL/min.

In the Constant Flow mode, the flow rate of the carrier gas is maintained
at a designated setting for the duration of the GC run. The head pressure

of the carrier gas in the injector is electronically adjusted during the oven
temperature program to compensate for changes in the gas viscosity and

thereby maintain the desired flow rate.

The computer hardware and software used to control the instrument and
to record, analyze, and interpret the data collected by the instrument.
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X

electronic pressure
control

final value

flow rate

flow control

gas chromatograph

gas chromatography
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A system that controls the head pressure on a GC column at the injector. The
pressure can be maintained or modulated during an analysis to affect the
separation efficiency and speed of an analysis

For the first step, this box sets the initial temperature for the program. For all
other steps, this final value is the value the ramp is intended to reach.
Temperatures can range from -80°C to the maximum oven temperature
value.

The rate of flow of the carrier gas through the GC column. The unit of
measurement for flow rate is mL/min. Gas chromatography is defined by the
separation of analytes by partitioning between a mobile phase (the carrier
gas) and a stationary phase. This mobile phase flow rate must be regulated to
provide reproducible results.

See also: flow control

Method for controlling the flow of carrier gas through the GC column.
Several methods are available depending on the type of GC

An instrument that separates a sample mixture into its chemical components
by gas chromatography.A GC typically consists of an inlet for introduction
of the sample, a column for separation of the analytes, and a detection
system. The characteristic refention time of each component of the mixture
determines when each component enters the detector. On the GCQ, the GC
can be operated from the either the data system or the GC front panel. A
serial I/0 connection (COM1 port) between the GC and the data system
allows the GC parameters to be set up and controlled directly by the data
system through the Analysis window and the Instrument Setup window.

One of the most common instrumental analysis techniques in use. When
properly used, it provides both qualitative (what is it?) and quantitative (how
much?) information about individual components in a sample.

Gas chromatography involves separating the different components in a
sample mixture from each other.

The separation is produced by injecting the sample into a carrier gas stream
(usually through an injector) that passes through a GC column that is packed
with a solid packing or coated with a liquid stationary phase. The GC column
is housed within a temperature-programmable oven.

Varying the oven temperature during a GC run affects the resolution of
components as well as their retention time. Under reproducible temperature
and carrier gas flow conditions, the retention time of a component is
descriptive of it. The components in a mixture can then be identified by
comparing their retention times with those of known standard components.
With a mass spectrometric detector, the mass spectra of the components are
also descriptive of the components, offering another method of identification.
In gas chromatography, the components are primarily separated by
differences in volatility and structure. Some components and samples are not
suitable for gas chromatographic analysis due to their physical and chemical
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GC/MS

head pressure

hold time

initial

injection mode

injector

ion polarity

ion source

Large Volume Injection

properties.

Analyzing organic compounds by gas chromatography with a mass
spectrometer. The mass spectrometer detects analyte concentration found and
the analytes identity by comparing the analytes to a library of known spectra.

The pressure of carrier gas in the injector of the GC. The head pressure
creates a specific flow of the carrier gas through the GC column.

See also: flow rate, and linear velocity.

The time in minutes to maintain the temperature specified in the Final Value
control box. Referred to as Holdup time in the Flow Calculator. This refers to
an unretained component’s (at column termperature T) elution time. This is a
measure of time that the sample components spend in the mobile phase. Hold
up time is measured to determine the average linear velocity.

This is the initial temperature of the GC during injection and at the beginning
of the run.

Type of injection used to introduce a sample mixture onto the GC column.
Types of injection modes include Split, Splitless, Large Volume Injection, and
on-column injection

The inlet system for a gas chromatograph. The injector is a gas-tight
connection at the entrance of the GC column that delivers carrier gas to the
column and provides a path for introduction of the sample into the GC.

See also: Large Volume Injection, on column injector, split/splitless injector,
and temperature programmable injector.

The charge on an ion (positive or negative).

The part of a mass spectrometer where ions are formed (molecular ions and
fragment ions, or in an MS/MS experiment, precursor ions).

In this mode, up to 500 microliters of sample can be injected into the GC.
After most of the solvent evaporates, the split vent is closed, and the
temperature of the injector is ramped quickly to a high enough temperature to
cause the analytes to vaporize and be swept onto the analytical column. LVI
is accomplished with the LVOCI, LVSSL or LVPTV Injector by
incorporation of a desolvation pre-column connected through a tee union to
the analytical column and the solvent vent valve. During the injection, the
oven temperature is held below the boiling point of the solvent during
desolvation while the vent valve is open. A high carrier gas flow rate sweeps
the more volatile solvent out the vent valve while the analytes remain coated
on the pre-column. The vent valve is then closed and the oven temperature
programmed up to vaporize the analytes for transfer into the analytical
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X

linear velocity

liquid chromatography

negative ion

on-column injection

on column injector

5-124

positive ion

column.

See also: injection mode, temperature programmable injector and on column
injector.

The rate of movement of the carrier gas through the GC column measured in
cm/sec.

See also: flow rate and flow control.

A form of elution chromatography in which a sample partitions between a
stationary phase of large surface area and a liquid mobile phase that
percolates over the stationary phase. As components elute from the
chromatographic column they flow into a detector and generate a signal. The
characteristic time each component elutes from the liquid chromatograph and
enters the detector is called the component’s retention time

An atom, radical, molecule, or molecular moiety that has gained one or more
electrons, acquiring an electrically negative charge. The charge state
becomes -1, -2, -3, etc., depending upon the number or electrons acquired.

See also: positive ion and ion polarity.

Sample injection directly inside the capillary column rather than in a liner
located in a flash vaporization off column mode.

See also: negative ion and ion polarity.

The On-Column Injector (OCI) allows to inject a sample directly into a 0.25
or 0.32 mm capillary column or 0.53 mm wide-bore column. Primary and
secondary cooling system keep the injection block at ambient temperature
and the injection zone cool to prevent sample vaporization and ensure
complete sample transfer from the syringe to the column.

A special versions of this injector allows:
* to introduce large volumes of liquid sample (LVOCI).

* to operate at high oven temperature by using an option HOT device
(HOTOC).

See also: Large Volume Injection.

An atom, radical, molecule, or molecular moiety that has lost one or more
electrons or has been protonated, thus acquiring a positive charge. The
charge state becomes +1, +2, +3, etc., depending upon the number of
electrons lost or protons gained.

See also: negative ion and ion polarity.
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X

pressure program

purge vent

ramp

rate

resolution

retention time

secondary cooling

split injection

Type of flow control used to regulate the flow of carrier gas through the GC
column. head pressureat the injector is specified in units of psi, and the
ramps are in units of psi/min. This produces a certain flow rate of the carrier
gas through the GC column. The head pressure is controlled by an EPC. The
pressure is programmed as a method development or optimization tool.

On a Split/Splitless (SSL) Injector, the septum purge gas flows out this vent
into the atmosphere. The purge vent may have a purge valve on it, which
allows the purge flow to be regulated.

Use the ramps to increase the oven temperature at a specific rate in
°C/minutes to a final value in °C. Using multiple ramps allows for finer
control of the component separation. A graph is generated during GC
temperature method development to display the temperature versus time plot
that is being created or edited.

This is the rate of change of the temperature when increasing the temperature
from one value to the next. This rate is described in degrees Celsius per
minute (°C/min). The ramp begins at the previous step’s final temperature
value and proceeds to the current step’s final temperature at the specified
rate.

A measure of the ability of a chromatographic column to separate
components during a chromatographic experiment. Chromatographic
resolution between two adjacent peaks is defined as the distance between the
centers of the peaks divided by their average peak width (measured at 10% of
the peak height). A resolution of 1.00 indicates baseline separation.

The total time that a component is in the chromatographic column. This is
measured from the time of injection until elution. If the maximum signal
from an analyte is detected 5 minutes and 14 seconds after injection, then
the analyte has a retention time (on the column) of 5:14

Cools the On-Column Injector and the first few centimeters of the GC
column. This is an external gas supply (typically bottled air or CO,) that is
supplied to the secondary cooling valve located on the rear of the GC. Use
this option to cool the column head and the first few centimeters of column
where sample is introduced. Flow rate is dependant upon the pressure
supplied from the gas source. Secondary cooling gas consumption is usually
very large so you should minimize the time between the GC Ready mode and
Run Start mode.

One type of injection mode available on a split/splitless injector. As the
injection is made (and at all times during the GC run), the split vent is opened
to allow a specific portion of the sample to be swept into the atmosphere (that
is, split away), while the rest of the sample is swept onto the GC column.
Only a certain percentage of the sample makes it onto the GC column
depending on the ratio of the split flow to the column flow (the split ratio).
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splitless injection

split/splitless injector
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split vent

subambient
temperature

surge pressure

X

Split injection is used for the analysis of high concentration samples that
would overload the GC column if all of the sample were placed onto the
column. Some types of samples can not be diluted with a solvent because of
the presence of volatile analytes that would co-elute with most commonly
used solvents, making split injection necessary.

One type of injection mode available on a Split/Splitless (SSL) Injector. In
this mode, the split vent is closed during the injection, and a large amount of
sample is transferred to the GC column from the injection port. This type of
injection is used for trace residue analysis.

See also: split/splitless injector and split vent.

A type of injector available on a gas chromatograph. This is the standard
injector offered on the GCQ. The SSL Injector is made up of a septum nut, a
septum, a liner, a metal body, an influent line for the carrier gas, a septum
purge vent, and a split vent that allows a portion of the carrier gas to be
vented into the atmosphere.

See also: split vent, purge vent, carrier gas, flow rate, split injection, and
splitless injection.

The exit port of the Split/Splitless (SSL) Injector. The split vent is opened
and closed by the split valve and/or split solenoid. When the split vent is
open, a portion of the carrier gas and sample mixture (if present) is allowed
to pass through the split vent into the atmosphere.

Below room temperature or ambient temperature. The oven of the gas gas
chromatograph, Ttemperature programmable injector, and on column
injector can be cooled to subambient temperatures if the appropriate valving
and coolant supply is configured accordingly.

An option available on the with the split/splitless injector. If the Use Surge
Pressure check box is selected in the GC Instrument Setup window Pressure
tab, you can enter the pressure to surge to (in psi), the time (minutes into the
GC run) for the surge to come on and the time for the surge to go off.
During the GC run, the head pressure will be set to the value specified in the
Pressure box and the On Time, and it will hold at that pressure until the Off
Time. The selected head pressure will override the EPC value(s) while it is
on. surge pressure is often coordinated to be on during the injection of a
sample into the injection port. By surging the pressure during the injection,
then the sample is pushed more quickly onto the GC column in a tighter
band. This helps improve loading of the components. The surge pressure it
also useful with analytes that are thermally degradable and tend to break
down when exposed to the high temperatures of the injector. Using surge
pressure helps to sweep the sample out of the injection port and onto the GC
column quickly.

See also: electronic pressure control.
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Glossary

temperature program

temperature
programmable injector

total time

UltraFast Module

A temperature program where the oven temperature is changed at a specified
rate.

The TPI is an injector available as an option for the Finnigan GC. This
injector provides the capability for temperature programming of the injector.
The injector is a universal injector for capillary gas chromatography. The
injector may be operated in the cool on-column mode, large volume mode,
isothermal split or splitless mode, or temperature programmed mode.

See also: on-column injection, Large Volume Injection, split injection, and
splitless injection.

This is the GC run time. It is calculated by summing the ramp times and hold
times in the temperature program. The total elapsed time for a run cannot
exceed 650 minutes. At 650 minutes the run terminates and the oven
temperature returns to the initial oven temperature. In an isothermal
operation (no ramp steps, or RATE=0), the instrument internally sets the run
time to a maximum of 650 minutes.

The Ultra Fast Module (UFM) is a GC device allows the direct heating of the
analytical capillary column properly installed inside the GC oven. The UFM
device integrates a GC capillary column with the components for its
temperature control.Compared to conventional air circulating oven, this
device features faster temperature programming.
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