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Introduction

Read this Instruction Manual thoroughly before using

the product.

Thank you for purchasing this product.

This manual describes how to use this product. Read this manual thoroughly before using
the product and operate the product in accordance with the instructions in this manual.

Keep this manual for future reference.

IMPORTANT

kept together with the product.

required.

e |f the user or usage location changes, ensure that this Instruction Manual is always

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

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

© 2017-2018 Shimadzu Corporation. All rights reserved.
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1.1.1 Setting Procedure

Settings During Installation

1.1 Settings for Analytical Line configuration

1 ‘ Display the [System Configuration] window.

i ? é&g [Ar] ﬁﬁ ?

E‘_'ﬂ Realtime Analysis (GC-2030-5ystem Administrator) - [Data Acquisition - GC-2030.gcm]

%ﬂ‘Eile Edit View Method Instrument Acquisition Data Tools Window Help

D9H <k BER|(O=F4E° (@aale i

GdReady

Line 1

Sample Mame :
Sample D :
Drata Comment :

« |

[GC Running Time: 1.63 / 6000 min FID: Oy

D!DI o I1!D. o IZ!U-I o IB!DI . I4.DI . IS.DI . IB.DI e

LA

2 ‘ Select the AFT that are used at [Available Modules], click ﬂ , and move them

to [Modules Used for Analysis].

riymmtmﬁgur.lﬁon CIle w
Avalable Modues: Miodules Uised for Analyss:
" Iratrument + [ B Tratrument (Commonacaton Settngs)
= Ky o System [ | =gy 6C System
k] e - 1] oc-am
£ STT1 Autosampier [y, Anabytical Line1
&= injection Port TTI1T AOC-20
£ | Detecter i
—{ & - €..d Column
Rl e (arT 1) LjFm
Ry 3 T A Adtonal Heater
| Preperties i Addtonal Fow
Reset [ ox [ cowd | [ hep
( B NOTE  When using Heart-Cut or Detector Switching, set it at "Analytical Line1". ]

3 ‘ Click [OK] to apply the system configuration settings.
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1 Settings During Installation

Settings for Restrictors

For Advanced Flow Technology (AFT) systems, use restrictors adjusted to match each of
the systems. This section describes, using the back flush system as an example, how to
set the inner diameter and the length of a restrictor with LabSolutions when the

restrictor is installed.

1.2.1

Setting Procedure

I Click

Display the [System Configuration] window.

@ Realtime Analysis (GC-2030-5ystem Administrator) - [Data Acquisition - GC-2030.gcm]

File Edit View Method Instrument Acquisition Data Tools Window Help

D3P <0 Bk (O=4HE 2 BEale A

W ? I@MED & ?
x|

GC|Ready

Line 1

Sample Mame :
Sample 1D :
Drata Comment :

o |

|GE Running Tirme: 1.63 / B0.00 min FID: Ou

0.0 1.0 20 3.0 4.0 5.0 6.0

70 sl

2 ‘ Click [AFT] in

the [System Configuration] window.

System Configuration

Available Modules:

= tﬁ GC System
10 6c-2030
1 Autosampler
-T Injection Port
.| Detector
= AFT

:(};): Additional Flow

Modules Used for Analysis:
Instrument (Communication Settings) Print
» -lo] 6c-2030
=], Analytical Line1
[
Click
o) Coma ) oo

2
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1.2 Settings for Restrictors

3

Configure the parameters in the [Restrictor] area.

L_"I GC-2030 MName: BF
pe: ack Flusl
Line 1 T Biack Flush
-] sPLi
¢y Col F louny: Flow Unit Type:ALKAPCS
alumn
L] Fo Restrictor

Restrictar: Length0 Bm, Ihner Diameter:0.15mm, Dete

Length:
Ihner Diameter:

Dietector:

0h

015

FID{DET#4)

m

it

Lo

(814 Cancel Help

! NOTE

In [Detector], select the detector to which the restricor is connected.

4

Click [OK] to apply the system configuration settings.

3
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Back Flush

What Is the Back Flush Feature?

The back flush system expels substances remaining inside a column from the inlet by
reversing the flow of the carrier gas after the target compounds have been detected.
This can heighten productivity by shortening analysis times. In addition, it can lessen
column contamination by effectively expelling high boiling point substances, which may
cause column contamination, from the split vent.

The back flush element is attached to the outlet of an ordinary analysis column. This
controls the analysis column outlet pressure (hereinafter referred to as APC pressure),
enabling the carrier gas to flow during back flush in the direction opposite to that during
ordinary analysis. For connection between the element and the detector, a restrictor with
an inner diameter of 0.15 mm and a length of 0.5 m is used as standard. The APC
pressure is ordinarily maintained at about 50 kPa, even when back flush is not being
performed. Accordingly, in analyses using the back flush element, the column linear
velocity and flowrate are determined based on the difference between the ordinary
column inlet pressure and the APC pressure. In the LabSolutions [Method Editor
(Instrument Parameters)] window, it is possible to configure and display the accurate
column linear velocity and split ratio with consideration to these points. It is also possible

4 LabSolutions AFT (Advanced Flow Technology) Guide



2.1 What Is the Back Flush Feature?

to confirm the carrier gas flowrate as it flows in the opposite direction during back flush.
This makes it easy to develop a method for performing a back flush.

T I
/Y Realtime Analysis (GC-2030-System Administrator) - [Data Acquisition - GC-2030.gem] o =] )
File Edit View Method Instrument Acquisition Data Tools Window Help lz"E‘ lz‘

D28 | <k |6%|(O=d=| 7 BA|lo® D

G(){Ready

& |
|GE Running Time: 0.43 / 50.00 min FID: Ou/

4 . v Wax Intensity : 0
Corfiguration 1000000 FID{1.00} Time: Inten. -

System Check

Al
b
Data
Acquisition

Injection Port Column AFT Detector
Realtime Batch

Calibration Curve

Zero the Free Zero the
Detector Detector

o
Maintenance SPL Golumn Backflush FID
Guide SPL Temperature = Column Temperature APC Pressure FID Temperature =
I (0.0 1250 JC (0.0 1250 | (0.0 1400 kP (0.0 1250 |
i SPL Pressure @O0ON ©OFF FID Makeup Gas Type
Batch Edtor 0.0 11027 kPa Back Flush Time He
Celumn Flow 0.00 min FID Makeup Flow =
0.00 7330  mlmin (0.0 300 |mUmin
Linear Velocity N & OFF
0.0 [400 cmis FID H2 Flow
Split Ratio (0.0 1400 |mUmin L
0.0 I-10 @ON ©O0FF )
Total Flow - FID Air Flow 2
< m ] 3
Acquisition ] ﬂ‘ Data Acquisi...

c: 12.8GB Free
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2 Back Flush

2.2 Editing an Instrument Method

2.2.1

[Method Editor (Instrument Parameters)] Window

Method Editor (Instrument Parameters)
Line 1

Reference Chromatogram — -

2 125003

10000
75003

[ General

50003

2500

04

g s Load.Data File. Tutorial_Std001.ged l
€.) Column Max Intensity : 1MLFED O

150005 t -
LJ FID F1s00

F1250

1000

750

yr

[¥] Back Flush
Back Flush Time: 10,00 min
Analysis Back Flush
APC Pressure: 200| kPa APC Pressure: 100.0| kPa
Inj Pressure: 496 kPa Inj Pressure: 200/ kPa
ColumnFlow: 1.08 mLimin Column Flow: -230 mLimin
Linear Velocity: 18.1 cmis Linear Velocity -409 cmis
Restrictor Flow: 148 mLimin Restrictor Flow. 659 mUmin
Dead Time: 1.0 min
‘ Parameter Setting ‘
Close Help
Name Explanation Remarks

[Load Data File] button

Click this button to load data
files to be used as a reference
when setting the time to start
a back flush.

[Back Flush] checkbox

Select this checkbox when
performing a back flush. Back
flush will not be performed if
you perform an analysis using
a method with this checkbox
cleared.

[Back Flush Time]

Double-click the reference
chromatogram display area to
set the back flush start time.

([Analysis] area) [APC
Pressure]

Configure the advanced
pressure controller (APC)
pressure (column outlet
pressure) when back flush is
not being performed.

Be aware that setting the APC
pressure too high may have an
adverse impact, such as
extinguishing the flame in the
FID detector.

([Back Flush] area) [APC
Pressure] / [Inj Pressure]

Configure the APC pressure
and injector pressure during a
back flush.

Be aware that setting the
sample injector pressure too
low may prevent the purge
flow.

6
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2.2 Editing an Instrument Method

2.2.2 Setting Procedure

1 Perform an analysis using ordinary conditions, in which a back flush is not
performed.

1 Clear the [Back Flush] checkbox.

2 Configure the other analysis conditions and perform the analysis.

Method Editor (Instrument Parameters) @
Line 1
-] spL Temperature: 500 C k=t .
_ Equilibration Time: 30| min 140.0
L) Fo Column Information() 120.0
BKFL Column ID: 100.0
80.0
Installation Date: 22017 60.0
o= Caial dTe 0000 200 400 600 580 10.00 1200 1400 1600
Length: 250m e
Column Oven Temperature Program: Total Program Time: 16.00 min
Inner Diameter 032 mm (D
E T 0.50 um Rate Temperature Hold Time -
- B00 100 =
iz 1 1000 1600 400
2 1.0 L] 1.0
3 0.0n 00 0.00
4 0.0n 00 0.00
5 0.0n 00 0.00
[ 0.0n 00 0.00
7 0.0n 00 0.00
8 0.00 0.0 0o T

2 Click [Load Data File] to load the file of data acquired from the analysis in step
1.

LabSolutions AFT (Advanced Flow Technology) Guide 7



2 Back Flush

3 Set [APC Pressure] and [Inj Pressure] in the [Back Flush] area.

' Hint

Method Editor (Instrument Parameters) @
[ueex N -
9 seL Load Data File Tutorial_Std009.ged
€3 Column Max Intensity : 20901137 ©
200000 ¥
Lj Fio L1500 M
L1250
100000
General s0000-] F1ooo
L v Lrso M |F
° T 7 g 3 T
-50000 Lann El

TR e T TR e kT Get the pressure and move the focus to

() Sack Fluch another control, Dead Time is displayed.

Back Flush Time: 0.00 | min

Analysis Back Flush
APC Pressure: 200| kPa APC Pressure: 100.0| kPa
Inj Pressure: 496 kPa Inj Pressure: 200 kPa
ColumnFlow: 1.08 mL/min Column Flow: -3.45 mbL/min
Linear Welocity: 18.1 cmls Linear Velocity: -480 cmis
Restrictor Flow: 146 mL/min Restrictor Flow: 9.90 mL/min

Dead Time: 09 min

T +

Dead time refers to the time required for the carrier gas to travel from the splitter to the
injector. Ordinarily, substances remaining inside the column will be discharged within about
1.5 times this dead time. Use this as a guide when developing methods. In this case, enter
the temperature during the back flush as the column temperature. Caution is necessary
because if the back flush starts while the temperature is rising, the column flowrate will
be reduced as the column temperature rises. Accordingly, all of the substances remaining
in the column may not be discharged unless the back flush time is set to longer than 1.5
times the dead time.

! NOTE

e Setting the value in [APC Pressure} too high may have an adverse impact, such
as extinguishing the flame in the flame ionization detector.

e Setting the value in [Inj Pressure] too low may prevent the purge flow.
Ordinarily, use the default value.

8
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2.2 Editing an Instrument Method

4 Double-click the reference chromatogram display area to set [Back Flush Time].
Method Editor (Instrument Parameters) @
Line 1 o
9 seL Load Data File... Tutorizl_S5td009.ged
€3 Column Max Intensity : 20301,187 0
200000 k o
Q e ] F1500
E Fieso
100000
General £00003 F1ooo
&% m T T + [reo al b
500003 W / Lron E‘
4 50 60 70 3] 9b 1do 110 190 190 140 min
Back Flush
Back Flush Time: 10.50 | min
Analysis Back Flush
APC Pressure: 200 kPa APC Pressure: 100.0| kPa
Inj Pressure: 456 kPa Inj Pressure: 20.0| kPa
ColumnFlow: 1.08 mbLimin Column Flow: 225 mbLimin
Linear Velocity: 181 cms Linear Velocity: -405 cmls
Restrictor Flow: 146 mL/min Restrictor Flow: £.45 mL/min
Dead Time: 10 min
] 1l 3

2.2.3 Back Flush by Using Other Types of AFT Systems

Even when AFT elements other than the back flush element are used, back flush is
possible by controlling the APC pressure (switching pressure/splitting pressure) of each
element. This section describes the back flush setting procedure when AFT elements other
than the backflush element are used.

1 Click the [Back Flush] group box.

Method Editor (Instrument Parameters) @
funex | -
J s Load Data File... |
Column i
) o MaxIntensity: 0
LJ FID ‘
[E seneral 294 G480
25 oo b
0. -250 %
1b 2b 3b 4b 5b sb 7b sb 3b mi
Recovery 100 % ¥ Switching Program =
Swatching Pressure: 1200 kPa No Start - End Detector
Injection Port Information
Pressure: 1823 kPa
Column Flow: 480| mUmin

Linear Velocity 400, cmis Click
wwitching Program Setting : |  Switching Program All Clear

2nd Column Information * e
Column Flow: 591 mL/min
Linear Velocity: 740 cm's
Length 250 m
Column ID: 0.32 mm
Film Thickness: 050 pm
“ m L3

| Close | Help |

LabSolutions AFT (Advanced Flow Technology) Guide 9



2 Back Flush

2 Select the [Back Flush] checkbox, and set the back flush parameters.

Methed Editor (Instrument Parameters) @
funex | -
9 s Load Data File Tuterial_Std009.gcd

€3 Column Wax Intensity : 20,901,187 0

L] FID 150000 =

100000 I [
Fe50
[E General

50000
oo

o & ok 4 A 4

DIE 4

B L3 Ed E -250
4b 5D 39 70 20 ah 1dn 110 170 190 1dn min
Recovery: 100 =% ¥ Switching Program
Switching Pressure 1200/ kP= Lo mmStart - End Leicoloy
1 o - 547 st L
Injection Port Information 2 ond E
Pressure: 182.3| kP= g f0a - 1=t
Column Flow: 480 mbLimin
Linear Velocity: 400 cmis
[ Switching Program Setting... ] [ Switching Program All Clear
2nd Column Information
Column Flow: 5.91 mLimin 3¢ ackflush
| Back Flush
Linear Velocity: 740|  emis e
Back Flush Time: 0.00 | min
Length 250 m
Switching Pressure: 150.0| kPa
Column 1D: 0.32 mm
Inj Pressure: 200| kPa
Film Thickness: 0.50 pm
Column Flow: -739 mL/min
Linear Velocity: -2806 cmis L4
Dead Time: 05 min

B NOTE o It is not possible to configure the back flush time by double-clicking the
reference chromatogram. Directly enter a value in [Back Flush Time].

e Be aware that setting the APC pressure too high may have an adverse impact,
such as extinguishing the flame in the FID detector.

2.3 Warning Messages and Countermeasures

Message Explanation Countermeasure

This message is displayed
when the APC pressure is
Switching Pressure is higher higher than the injector
than the injection port pressure during analysis,
pressure. because the carrier gas flow
has reversed inside the
column during analysis.

Lower the APC pressure. /
Raise the injector pressure
(pressure value in the sample
injector window).

This message is displayed
when the injector pressure is
higher than the APC
pressure during back flush, Raise the APC pressure /
because a back flush does Lower the injector pressure.
not occur even when the
back flush feature is
actuated.

Injection port pressure is
higher than switching
Pressure.

10 LabSolutions AFT (Advanced Flow Technology) Guide



2.3 Warning Messages and Countermeasures

Message

Explanation

Countermeasure

Excessive fluctuation of
detector flow.

This message is displayed
when the gas flowrate at
the detector is 30 mL/min or
higher, because there is a
risk that the flame in the FID
or other hydrogen flame
detector will be
extinguished, and the MS
detector vacuum will be
compromised.

Lower the APC pressure.

Column flow is larger than
the total restrictor flow.

This is displayed when the
volume of gas flowing
through the column has
become larger than the total
volume of gas flowing
through the restrictors,
because part of the sample
does not reach the detector.

Raise the APC pressure.

The following shows the correlation between the APC pressure and the restrictor carrier
gas flowrate when the restrictor (0.15 mm x 0.5 m) provided as standard with the
Shimadzu back flush element is used. Although it depends on the column oven
temperature, it is recommended that you ordinarily set the APC pressure to 100 kPa or

less during analysis.

00
- - = G0-50°0

—GO-300°C

200

150

Flow (md min

10.0

5.0

E]

Pressure(kPa)

50
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Heart-Cut

What Is the Heart-Cut Feature?

In a heart-cut system, components that cannot be separated with a single column are
separated and loaded into the 2nd column by switching in a switching unit, and then
detected by a second detector. A multidimensional gas chromatograph (MDGC) is another
type of system with such a feature. A MDGC system typically uses two column ovens
however, while the heart-cut system uses only one column oven.

In a heart-cut system, multiple columns are connected and the flow lines are switched
by control of the pressure supplied to the switching unit (switching pressure). Accordingly,
the column linear velocity and flowrate are determined by the column inlet pressure and
switching pressure unlike in ordinary analysis. Therefore, a special calculation method is
required. In the LabSolutions [Method Editor (Instrument Parameters)] window, it is
possible to configure and display the accurate column linear velocity and split ratio when
the heart-cut system is actuated.

U4 Reattime Analysis (GC-2030-System Administrator) - [Data Acquisition - GC-2030.gem] e =
ﬂ' File Edit View Method Instrument Acquisition Data Tools Window Help [=I=]x]
Dl sk Bk (O=dE 7 | =7
e ?  EE®
SES|
GdReady
GC
[GC Runring Time: 1.05 / 60.00 min FID: 31373 FID: 31373V
System I w Wax Intensity : 40,000
Configuration [FIOT.00) Time 17392 nten T000] .
FID(1.00) I
o7 [
‘ 500000 -
L 4
) T — = Qe 7 o 5 Zero Free
. o Lol ol - el T
Acquistion
s EndTime: 6000 min |} Downlod Method:  GC-2030.gcm
Injection Port Column AFT Detector Column Detector
e % O @ (s (a
—
-
|
Maintenance Leak Check. Detector Detectar Detectar Detector
Guide
" SPL Golumn Heart-Gut FID Golumn FID
L/ SPL Temperature = Calumn T Switching Pressure FID Temperature = FID Temperature =
Batch Editor (0.0 1250 |C (0.0 0.0 /1200 |kPa 0.0 /250 |C (0.0 1250 |C
SPL Pressure L @ON (O OFF FID Makeup Gas Type FID Makeup Gas Type
0.0 [1823 kPa| He E He E
Column Flow FID Makeup Flow FID Makeup Flow
0.00 480 mlmin (0.0 1300 |mUmin (0.0 1300 |mUmin
Linear Velocity @®O0N @ OFF @ON ©OFF
0.0 [400  emis FID H2 Flow FID H2 Flow
Split Ratio il (0.0 1400 mUmin (0.0 [40.0 |mimin
< i ] v
1 D e
c 12868 Free

3.2 Configuring the 2nd Column Parameters

When performing a heart-cut analysis, the parameters for the 2nd column must be
configured in the [System Configuration] window, using the following procedure.

12 LabSolutions AFT (Advanced Flow Technology) Guide



3.2 Configuring the 2nd Column Parameters

Display the [System Configuration] window.

w— e {GC- T k i .,‘GC.' ]
%ﬂ‘fiie Edit View Method Instrument Acquisiion Data Tools Window Help

D3P | <R an(Ox54HE8 7 [BEA @@ O @
I C|ICk ;j ? I.E |5|—' ” mé ?

GCReady

Line 1

Sarnphe Marne :

Sample 1D :

Data Comment :

e |

|GC Runring Time: 1.32 / 60,00 min FID; Tul FID: Tuy

...... uv

'wwwjmu.m
FID(1.00)

Click [(AFT name)] in the [System Configuration] window. (In this picture, click
[HTCT].)

System Cenfiguration (=3
Available Modules: Modules Used for Analysis:

(SR @ Instrument (Communication Settings)

=3 6C System
ﬂ @ GC-2030

...... ‘ ’ Column
= AFT L FID

w1 Additional Flow =
< « Click
Properties... iy UL TEa LEr
T Additional Flow

LabSolutions AFT (Advanced Flow Technology) Guide 13



3 Heart-Cut

3 Configure the parameters in the [2nd Column] area.
GC-2030 X
1 Gc-2030 Name: HTCT
Line 1 Type: Heart-Cut
1 ADC-20i+s
9 sut Flow: Flow Unit Twpe:&HAPCS w
¢'3 Column lstDetectar: FIDMEDET#1) ~ 2ndDetectar: FID2DET#4) ~
LJ Fio1 2nd column
L] Fp2 .
Gate.g-ury. Item Contents Units
Specitications Mame GEP1-525-050 -
Column 1D
Twpe Capillary -
Inner Diameter ns2 - [ mm
Leneth 200 - |m
Film Thicknesg 025 - | am
Serial Mumber
Wendar Mame -
Lot Humber
Liquid Phaze Mame -
Liquid Phaze CGoncentration 1] ki
Garrier
Carrier Process v
Refer to Golumn Lizt... Register to Column List
Cancel Help

:' Hint By setting [1stDetector] and [2ndDetector], it is possible to correctly calculate gas flow rate
when using a detector that is not at atmospheric pressure.

4 Click [OK] to apply the system configuration settings.
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3.3 Editing an Instrument Method

3.3 Editing an Instrument Method

[

Name

Explanation

Remarks

[Load Data File] button

Click this button to load
data files to be used as a
reference when configuring
the switching program.

[Recovery]

This indicates the switching
recovery rate.

PP Reference “3.4 What Is the
Switching Recovery
Rate? "

[Switching Pressure]

Set the pressure to apply to
the switching unit.

This corresponds to the 1st
column's outlet pressure and
the 2nd column's inlet
pressure.

(Injection Port Information)
Pressure

Set the pressure for the
sample injector.

This corresponds to the 1st
column's inlet pressure.

([2nd Column Information]
area) [Column Flowrate] /
[Linear Velocity]

Set the 2nd column'’s
flowrate and linear velocity.

After these are configured,
the optimal switching
pressure is calculated and
configured. This switching
pressure is used for
controlling the system.

3.3.1 [Method Editor (Instrument Parameters)] Window
Method Editor (Insts :
e Reerence ChromatOg A o —
-] spL Laad Nata File * m
¢.3 Column 100 b Intensity 0c
Lj FD -
L] FID 75 Lsoo
Cower b
50 Le50
[ General 25 Hop =
g
i -250 =!
Recovery: 100 % <% Switching Pregram
Switching Pressure: 1200| kPa Mo Start - End Detector
Injection Port Information L
Pressure: 1823| kPa 3
Column Flow: 4.80) mLimin
Linear Velocity: 400, cmis
I Switching Program Setting... I [ Switching Program All Clear
2nd Column Information
Column Flow: 5.91 mLimin bod BBCkF’Sh
Linear Velocity: 740 cmis ‘ Switching Program Setting ‘
Length: 250 m
Column I1D: 0.32 mm ) t Setti ‘
Film Thickness: 050 pm arameter € Ing

LabSolutions AFT (Advanced Flow Technology) Guide
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3 Heart-Cut

Name Explanation Remarks

Double-click the reference
[Switching Program] chromatogram to configure
the switching program.

PP Reference For the back flush settings, refer to"2.2.3 Back Flush by Using Other Types of AFT Systems"

3.3.2 Setting Procedure

1 Perform an analysis using ordinary conditions, in which the heat-cut feature is
not used.

1 Configure the ordinary analysis conditions. This means that [Switching Program] is
not Created.

2 Configure the switching pressure and the injector pressure so that the value in
[Recovery] reaches "100" %. Then perform the analysis.

Methed Editor (Instrument Parameters) =
funex | -
g s Load Data File
€3 Column 100 Maxintensity: 0 o
L] FID o~
L] FIp 754 Fs00
50 e 250
Set the condition so that
B ceneral 25 Recovery is will be100% Loo ~
g
=1
o -250
1h LR ah sh b 70 sh ab mi
Recovery: 0 % ¥ Switching Program
Sitching Pressure 1200/ KkPa Lo i - fod Cetectey
Injection Port Information L
Pressure: 1823| kPs 3
Column Flow: 4.80| mUmin
Linear Velocity: 400| cmis
[ Switching Program Setting. ] [ Switching Program All Clear
2nd Column Information
Column Flow: 591 mLimin 2 BackElush
Linear Velocity: 740 cmis
Length: 250 m
Column ID 0.32 mm
Film Thickness 0.50 pm

[ [ r

2 Click [Load Data File] to load the file of data acquired from the analysis in step
1.
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3.4 What Is the Switching Recovery Rate?

3 Create the switching program.

1T In the reference chromatogram display area, double-click two time positions each
to start and end the heart-cut feature.

Mtax Intensity: 20,301,187 C

1250003

100000 Lsao

75000

] F2s0
500003
25000—5 Foo o
& : - 3 250 g
4 5 & ?m sh b 1do 110 170 (e 140 min
Ry ) Yiching Program
S\:I Double click the 2 places (Start-End) Start - End Detector
T 000 639 ist
Injection Port Information 2 - Ind
Pressure: 1823| kPa 3 01 - Ist
Column Flow: 480 ml'min
Linear Velocity: 400 cmis
Switching Program Sefting... | [ Switching Program All Clear |

Ind Calumn Infarmatinn

The switching program will be created. Components for peaks in the region shown
with diagonal lines will be injected into the 2nd column for separation and
detection during the next analysis.

:' Hint To delete or edit the switching program, display the window for editing the
program by double-clicking the region shown with diagonal lines.

What Is the Switching Recovery Rate?

The switching recovery rate ([Recovery]) is an index that serves as a reference for what
percentage of the target component moves from the 1st detector to the 2nd column.

Example: When the switching recovery rate is 100 %:

1st (0% )
2nd (100 %)

switch switch
(1st = 2nd) (2nd = 1st)
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3 Heart-Cut

Example: When the switching recovery rate is 70 %:

1st (30%)
2nd (70%)

switch switch
(1st = 2nd) (2nd = 1st)

Ordinarily, configure the settings so that the value in [Recovery] reaches "100" %. Note
that the switching recovery rate varies significantly (several dozen %) depending on errors
in the column dimensions. Only use it as a guide.

:’ Hint ¢ The smaller the difference between the injector pressure and the switching pressure, the

higher the recovery rate.

e If the difference between injector pressure and the switching pressure is constant, the
larger the switching pressure, the higher the recovery rate.

3.5 Warning Messages and Countermeasures

Message Explanation Countermeasure

This message is displayed
when the switching pressure

Switching Pressure is higher is higher than the sample Lower the switching
than the injection port injector pressure, because pressure. / Raise the injector
pressure. the carrier gas flow has pressure.

reversed inside the column
during analysis.
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4 Detector Switching

What Is the Detector Switching Feature?

The detector switching system includes a switching unit at the column outlet, which
enables samples to be divided to two detectors without column replacement. The system
is also able to switch specified components only to a different detector during the same
analysis.

Attaching the detector switching unit to the outlet of the analysis column makes it
possible to divide the sample flow to two detectors without replacing the column.
Multiple detectors are connected to the restrictors on the switching unit, and the flow
lines are switched by controlling the pressure of the switching unit. Accordingly, unlike
in ordinary analysis, the column linear velocity and flowrate are determined by the
column inlet pressure and the pressure of the switching unit (hereinafter referred to as
switching pressure), so a special calculation method is required. In the LabSolutions
[Method Editor (Instrument Parameters)] window, it is possible to display the accurate
column linear velocity and split ratio, as well as the ratio for splitting the sample flow
to each detector, when the detector switching system is actuated.

114 Realtime Analysis (GC-2030-System Administrator) - [Data Acquisition - GC-2030.gem] | =)
1l Fle Edit View Method Instrument Acquisition Data Iools Window Help B EE]
Dol <0 Bk (ED=dE? BEA @ 7

SHME?  BES &G

==l
GCReady
GC
GC Running Time: 0.57 / 60,00 min FID: 355400 FTD: 356404
System wy Max Intensity : 35,641
Corfiguration 1 FO(1.00] Time Tnten ‘ B
FTD(1.00) hy
o7 j o %
¥ T r T T T T T T T T : T T ; T T T T T |
Syste eck 00 1.0 20 30 40 50 6.0 70 80 8.0 10.0 1.0 120 13.0 14.0 15.0 16.0 7.0 180 19.0 min
i I o TS 7o o Zera Free
. \ J// Quick Batch Startup. [ Svstem Check ZeroDetector | [ 5505 @
Data EndTime:  60.00 min |74 Download Method: GC-2020.gcm
Acquistion
I [ Data Processing Parameters.. | | Data Processing Parameters.. |
iy
L Autosampler + Injection Port Column AFT Detector Detector
Reaime Batch
ﬁ @ @, ({;}) !
f T L?
Carrier Gas Zerathe || Free Zerothe Zerothe || Free Zero the
T Leak Check Detector Detector Detector Detector
U N ;
=l AOC-20is SPL Column Detector Switch FID FTD
Guide Vial SPL Temperature ~+ Column Temperature Switching Pressure FID Temperature ~  FTD Temperature 4
0 (0.0 1250 |c (0.0 [250 |C (0.0 71200 |kPa (0.0 (250 |c [ (00 1250 |c
L/ SPL Pressure @ON COFF FID Mskeup Gas Type FTD Makeup Gas Type
Batch Editor 0.0 11823 kPa |2 He He
Column Flaw FID Mskeup Flow | FTD Mskeup Flow
0.00 480 mLmin (0.0 130.0 |mUmin [ ((0.0 1275 |mUmin
Linear Velacity @ON ©OFF @ON 0OFF
0.0 1400 cmis FID H2 Flow FTD H2 Flow
Split Ratio (0.0 140.0 |mUmin L (0.0 /15 |mUmin
0.0 1-10 @ON ) 0FF @ON (0FF
Total Flow - FID Air Flow ~  FTD fir Flow -
< I | r
1 o e

c: 12.8GB Free
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4 Detector Switching

4.2 Editing an Instrument Method

4.2.1 [Method Editor (Instrument Parameters)] Window

Metheod Editor (Instrument Parameters)

Line 1 Reference chromatogram — =

»

il AOC-20i+s
T s ¥ PSS IR R STy SUS UL (8
Coll E -
&3 Column 1260003
o 1000005 ] Fson |
g Fo 750007 a
50000
25000 Foo 5
[E] General D—E ol ol e e ki &
E| + T k3 B o =1
4b 5D 50 70 3D 3b 1dn 110 170 190 140 min
Switching Pressure: 1200| kPa "% Switching Program
Injection Port Information Mo Start - End Detector
Pressure: 1823 kPa ! oonj - 6.24] 1st
. 2nd =
Column Flow: 480 mLimin 708 - Ist
Linear Velocity: 40.0 cm's
* [ Switching Pregram Setting.. ] [ Switching Pregram All Clear ]

(—

[ Parameter Setting 3 BackFiush 4

[Switching Program Setting ]

Name Explanation Remarks

Click this button to load data
files to be used as a reference
when configuring the
switching program.

[Load Data File] button

Set the pressure to apply to

[Switching Pressure] the switching unit.

Double-click the reference
[Switching Program] chromatogram to configure
the switching program.

PP Reference For the details of the back flush settings, see "2.2.3 Back Flush by Using Other Types of
AFT Systems".
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4.2 Editing an Instrument Method

4.2.2 Setting Procedure

1 Perform an analysis using ordinary conditions, in which the detector switching
feature is not used.

Load Data File... Tutorial_Std009.ged

bax Intensity: 20,8401 187 C

E -
1260004
1000003 peoo
750003
E 250
500003
25000 Foo 2
o s s o s s &)
E g £ T T =]
: L2950
40 5h 5h 7h &0 ah 1do 1o 170 170 140 min
Switching Pressure: 1200 kPa ¥ Swiitching Program
Injection Port Information Na Start - End Detector
Pressure: 1823 kPa
Column Flow: 4380 mbL/min
Linear \Velocity: 400 cmis
| Switching Program Setting... | | Switching Program All Clear
»» BackFlush

2 Click [Load Data File] to load the file of data acquired from the analysis in step
1.
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4 Detector Switching

3 Create the switching program.

In the reference chromatogram display area, double-click two time positions each to start
and end the detector switching feature.

hax Intensity: 20301 187

1250003

1000003 reen

750003 —
E L2500

50000

25000 | Loo .
o d I L ¥ 4
E - T T ki =]
1 = : 1 5]
40 5h 3 2 &b 3b 1da 1o 170 190 140 min
Switching Pressure: 1200 *a %% Switching Program
- Start = End Detector
In .
| Double click the 2 places (StartEnd) | " LD
2 2nd
Column Flow: 480 mbL/min a 708 - 1st
Linear Velocity: 400 cmi's
’ Switching Program Setting... ] ’ Switching Program All Clear ]

The switching program will be created. Components for peaks in the region shown with
diagonal lines will be injected to the 2nd detector for detection during the next analysis.

:' Hint  « In order to always load the sample into the second detector throughout the analysis,
click [Switching Program Setting] to display the [Switching Program Setting] window, and
set the start time to 0.01 min and the end time to the analysis finishing time.

e To delete or edit the switching program, display the window for editing the program by
double-clicking the region shown with diagonal lines.

4.3 Warning Messages and Countermeasures

Message Explanation Countermeasure

This message is displayed
when the switching pressure

Switching Pressure is higher is higher than the sample Lower the switching
than the injection port injector pressure, because pressure. / Raise the injector
pressure. the carrier gas flow has pressure.

reversed inside the column
during analysis.
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Detector Splitting

What Is the Detector Splitting Feature?

The detector splitting unit is used for splitting the column outlet so that sample
components are detected by multiple detectors. Using this unit allow users to acquire a
wealth of information from an analysis with a single sample injection.

Three types of the detector splitting unit is available, a 2-split unit that uses an APC
(advanced pressure controller), a 3-split unit that does not use an APC, and a 2-split unit
that does not use an APC.

Attaching the detector splitting element at the outlet of an ordinary analysis column
enables a wealth of data to be obtained from a single analysis by loading the sample
into multiple detectors.

Multiple detectors are connected to the restrictors on the splitting element. Accordingly,
unlike in ordinary analysis, the column linear velocity and flowrate are determined by
the column inlet pressure and the pressure of the splitting element (hereinafter referred
to as the splitting pressure), so a special calculation method is required. In the
LabSolutions [Method Editor (Instrument Parameters)] window, it is possible to set and
display the accurate column linear velocity and split ratio, as well as the ratio for splitting
the sample flow to each detector.

/4 Realtime Analysis (GC-2030-System Administrator) - [Data Acquisition - GC-2030.gem] el ==
4 File Edit View Method Instrument Acquisition Dats Iools Window Help [=1&][x]
Doep <k ek DO=d=" @aals &

e ? I EEO &7
5 )

GCReady

|EE Running Time: 0.37 / 60.00 min FID: 0wy FTD: Out

System JanannntY. Max Intensity: 0
Configuration FIO(T.00) Time | 15823 ten. 0.000] -
FT0(.00) =
Z
" 2
00 ) S0 eo 70 8o 90 100 o 2o 3¢ 4da 40 18e e 180 198 mn
AP Instrument Voricor |- [N ST R B % shutdown | System Check Zero Detector | [ 10 TE8
m] E Instrument Monitor ¥/ Quick Batch... p. [ - o S L G Detector
Data EndTime: 6000 min |4 Downlosd Method  GC-2030.gem
Acquisition
: [ Data Processing Parameters.. | | Data Processing Parameters. . |
[
L Autosampler + Injection Port Column AFT Detector Detector

Realtime Batch

@ S "

—
- I Zerothe l FreeZem'hE] l Zerothe “ FreEZemme]
78 Lezk Check. Detector Detector Detector Detector
Ma‘;‘tiﬂamﬁ AOG-20its SPL Golumn Detector Split FID FTD
Guide Vialg SPL Temperature +  Column Temperature Splitting Pressure FID Temperature = FTD Temperature -
I 0 () 100 Jc [N (00 jo0 Ic 00 100 JkFa (0.0 o0 Jc [Jo0 00 _Jc |1
L /i SPL Pressure @ON @ OFF FID Makeup Gas Type FTD Makeup Gas Type
Batch Edtor 0.0 100 KFa |2 He (s
Column Flow FID Mskeup Flow =| FTD Makeup Flow =
0.00 [0.00 mUmin |0.0 10.0  |mLimin 0.0 70.0  |mLimin
Linear Velocity @ON ©OFF @ON O0OFF
0.0 ro0  cms FID H2 Flow FTD H2 Flow
Split Ratio (00 100 |mUmin L (0.0 £0.0 |mUmin
0.0 10.0 @ON ©OFF @ON ©O0FF
Total Flaw - FID Air Flow ~ FTD Air Flow 5

< I | v

1 b s

c: 12.8GB Free
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5 Detector Splitting

5.2 Editing an Instrument Method

5.2.1 [Method Editor (Instrument Parameters)] Window

srameters)
T ——
Splitting Pressure: 100.0| kPa » BackFlush
Injection Port Infarmation
Pressure: 1624 kPa
Column Flow: 443 mL/min
Linear Velocity: 400 cmis

Restrictor Information

Restrictor1 Flow: 123 mL/min
Restrictor2 Flow: 129 mL/min
Flow Ratic: 1: 1.00
Name Explanation Remarks

Configure the pressure value
Set the pressure to apply to to ensure that the flowrate for
the splitting element. each restrictor does not exceed
20 mL/min.

[Splitting Pressure]*

Displays the split ratio and
[Restrictor Information] flowrate of the carrier gas
flowing into each restrictor.

*The splitting pressure is not displayed for systems in which an APC is not used at the
splitting unit.

PP Reference For the details of the back flush settings, see "2.2.3 Back Flush by Using Other Types of
AFT Systems".

5.3 Warning Messages and Countermeasures

Message Explanation Countermeasure

This message is displayed

when the splitting pressure Lower the splitting

Switching Pressure is higher is higher than the injector ressure. / Raise the iniector
than the injection port pressure during analysis, pressure.( ressure in tl':e
pressure. because the carrier gas flow P P

has reversed inside the sample injector window).

column during analysis.

24 LabSolutions AFT (Advanced Flow Technology) Guide



5.3 Warning Messages and Countermeasures

Message

Explanation

Countermeasure

Excessive fluctuation of
detector flow.

This message is displayed
when the gas flowrate at
the detector is 30 mL/min or
higher, because there is a
risk that the flame in the FID
or other hydrogen flame
detector will be
extinguished, and the MS
detector vacuum will be
compromised.

Lower the splitting pressure.

Column flow is larger than
the total restrictor flow.

This is displayed when the
volume of gas flowing
through the column has
become larger than the total
volume of gas flowing
through the restrictors,
because part of the sample
does not reach the detector.

Raise the splitting pressure.
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