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Quick Reference Guide, OPTIC 3-PTV on GC-2010

This Quick Reference Guide is an addendum to the OPTIC 3-PTV Installation Guide
onto Shimadzu GC-2010 OEM (Doc. ID SM-042). Please, read both documents
attentively before installing the system.

This guide is made to understand:

1. How to operate GC/MS Solutions and Evolution Workstation software with OPTIC 3-PTV

Injection system installed on Shimadzu GC/MS QP2010.

How to use GC-2010 AFC unit for carrier gas control with OPTIC 3-PTV injector.

How to configure ‘dummy injector’ on GC/MS QP2010 system in case no Shimadzu injector
is installed.

4. How to create independent method using Evolution Workstation software in order to make
temperature program and set the control parameters for venting process if using Large
Volume Injection mode.

5. In case if OPTIC 3-PTV is combined with LINEX and CDC options, these options must be
controlled by CTC Analytics CycleComposer software running outside GC/MS Solution.

1. Installation of OPTIC 3-PTV

1.1 GC/MS QP2010 system

If OPTIC 3-PTV is the only injection port installed on the system, a ‘dummy’ SPL injector should

be installed using a ‘dummy’ connector for GC-2010 Injector Heater port. This ‘dummy’ connector
is a part of the Shimadzu 223-57164-91 AFC addition kit for GC- 2010. The ‘dummy’ SPL Injector

should be configured as it is shown in the example screens of GC-2010 in Fig. 1.

Figure 1. Configuration ‘dummy’ SPL injector.
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GC/MS Solutions Configuration

1.1.1 Instrument / System Configuration
This configuration is similar to standard SPL injector, since SPL is used as dummy injector for

OPTIC 3-PTV (see Fig. 2).
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Figure 2. Instrument configuration

1.1.2 Instrument Parameters

Set the parameters as it is shown in Fig. 3.

"!5 GCMS Real Time Analysis {Admin) - [Acquisition - Method_test02.qgm, 30_60 mesh glass beads pesticides grob19.qgd{Linel}, 20080|
ﬂm File Edit ¥ew Method Instrument Acquisition Data Tools Window Help

Dl SR = EE @ 2] utlile L sololo)s|

=l
@ oo ]m
L Inj. Part : SPLT Inj. Heat Port : IMJ1
i Column Oven Temp 50.0 T  kPa 3 :
Injection Temp. : i 1 E
Injection Mo T i i
T T
Sampling Tir 0.0 5.0 10,0 min
i~ Carrier Gas: He ——— Fiaara m
Seyo Ly Flow Control Mode : IF'rsssure 7
Sample Login - -
= . Rate Final Pressure Hold Time -
- Pressure |1 oo.a kPa 0 = 100.0 .00 j
Total Flow : I? 5 L4 1| 00 oa 0.00
o 2| 0o oo 0.00
Standby . A
andby Calumn Elow I-l 55 ml/min T o o0 LI
E Linear Yelocity : |?7.4 cm/sec [ —— Lo i
Purge Flow |3 0 mlL/min - Colurnin
Split Ratia - |.1 0 Mame [nertCap SMS5/51  Thickness: 025 um
Length: 30.0m Diameter 0.32 Set
r Detail of Injection Port. Fieadly Check..
High Press, [njection Carier Fas Say
Snfitter Hold Eary GC Program |
| e
Solit Fiatic) Program ’7Plelun Pragram Time Fragram:

Figure 3. Instrument Parameters Window.
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In order to avoid the temperature “ready check” for dummy injector (SPL1), SPL1 check box in the
Ready Check dialog window should be unchecked (Fig. 4).
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Figure 4. Ready Check Dialog

2. Setting up OPTIC 3-PTV methods

2.1. Large Volume Injection Method
Set the parameters as it is shown in Fig. 5.
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Figure 5. Setting up LVI Method
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Create a GC time program as it is shown in Fig. 6.

GC Program ill
P = —
Time Device _FVENT= Vai] This time must be the same
1| 000
2| oo - — . . . ,
i i 3 1 as‘sampling time’.
Time Program : Help I
I Device EVENT=
0.00 er EVENT |
< 2| zo0 |gher EVENT N 103 =

4] |
D ata File Mame: : R.Tirne : 27 756 min
10, pE19) Max Intensity U‘ ;I

?55 103" means split valve closed.

‘103’ means split valve opened.

5.0+

D@«

Figure 6. GC Temperature Program

Large Volume Injection requires eliminating solvent before injector is heated up. This process
should programmed as a pre-running process (see example of the OPTIC 3 LVI method
programmed within Evolution Workstation in Fig. 7). However GC-2010 does not allow this kind of

pre-run programs.

LVl is simple: cold injection with solvent vent
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L E R —1 b
9 i LS
5 1
i ' } i Column flow
- | Split flow
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Solvent vent AES/LGL
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Figure 7. Example of LVI method within Evolution Workstation
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The LVI method for OPTIC 3-PTV should be made as a ‘Split method’ within GC Solutions
because the split valve must be opened during the solvent eliminating. During the method run,
after solvent is vented, OPTIC -3 sends start signal to GC-2010, the split valve is closed and GC

program is started.

NOTE: If this method is cancelled during the GC run, the split valve cannot be initialized. In this
case, the split valve should be opened manually from the GC keypad.

2.2. LINEX Method

LINEX method is very complex because the injector pressure must be released before opening
the LINEX head. This is needed in order to avoid jumping up the liner out of injector. Also solid
material powder-like packing material or sample introduced into liner for the direct thermal
desorption can pusher out of the liner if pressure is not released. Fig. 8 below shows an exampled
of the LINEX method.
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Figure 8. Example of LINEX method within GC Solutions.
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For the reasons mentioned above, Injection Mode should be set to Split, Flow Control Mode
should be set to Pressure and the initial pressure should be set to a minimum possible value
(12 kPa, for instance). At the same time, Total Flow should be set to a high value (more then 100
ml/min) in order to flush the interior of the injector after the LINEX head is closed. The “flush-time”
should be set through the Evolution Workstation using LINEX-TD or LINEX-DMI method. Initial
Septum Purge Flow should be set to ZERO because GC-2010 gives an error status if the LINEX
head is opened for long time. Since it is very difficult to control ZERO Septum Purge Flow, its

control parameters should be optimized (see Section 3).

When LINEX head is closed and the GC method is started, the injector pressure should be built up
to required pressure immediately. Purge Flow should also be built up to a value of 3 ml/min or so.
For this, Pressure program and Purge Flow program created be created according to the required

analytical parameters (see example in Fig. 9).
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Figure 9. Example of a GC method

In case of Splitless method, the split valve must be closed immediately by GC program started at
the same moment as the Large Volume Injection method. Example of the program is shown in Fig.
10.
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GC Program

Prerun Program :
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Figure 10. Example of GC Time Program

NOTE: If this method is cancelled during the GC run, the split valve cannot be initialized. In this
case, the split valve should be opened manually from the GC keypad.

2.3. Settings for OPTIC 3 LINEX-TD Method
Example of the LINEX-TD method is shown in Fig. 11.

m ATAS Evolution Workstation - [OPTIC Method: Method5 [LINEX-TD]]
7] File Edit View Method Sequence Configurstion Window Help
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Temperature Control Feep Unkl End
EH Solvent Venting
=]

Figure 11. Example of LINEX-TD Method
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Please, note that Sample Sweep Time is the time needed to flush the injector after the LINEX

head is closed. When Sample Sweep Time is elapsed, injector and GC programs are started.

2.4. Settings for OPTIC 3 LINEX-DMI Method

In generally, DMI method is used for liquid injections and requires solvent elimination (similar to

Large Volume Injection method). The solvent elimination time should include the injector flush time

(see description for LINEX-TD method above). An example of the LINEX-DMI method is shown in

Fig. 12.
3 ATAS Evolution Workstation - [OPTIC Method: Method6
] Fle Edit Wiew Method Sequence Configurstion  Winda
D s @ 8 & & L & L
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Temperature Contral K.eep Until End
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VentMDde‘
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EQ
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Salvent Monitor Threshold

L
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Figure 12. Example of LINEX-DMI Method

3. Optimizing control parameters for purge flow

L

Using Fixed Vent Time

The optimization settings mentioned here only for the reference purposes. Please, consult the

service manual of the GC-2010 gas chromatograph or contact Shimadzu service department.

In case the septum purge flow should be set to zero, offset in the list the control parameters for

Purge Pressure should be optimized (see Fig. 13).
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Figure 13. Offset Optimization

If the value of the purge flow should be set to some value (3 ml/min, for example), gain in the list

the control parameters for Purge Pressure should be optimized (see Fig. 14).

Figure 13. Gain Optimization
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Even with above described optimization of the offset and gain, the error message can be delayed
for a maximum of 2 minutes. For this reason, in order to avoid the error message, the time

between opening and closing the LINEX head must be shorter then 2 minutes.

In some cases, 2 minutes is not long enough to perform all the required manipulation with the
sample. The only solution is then upgrading the OPTIC 3-PTV to OPTIC 3-S version. This version

contains a dedicated Electronic Gas Control designed to work with LINEX and CDC Station.

p/no H400062 Upgrade kit OPTIC 3-PTV to OPTIC 3-S

4. Connecting LINEX Head to GC-2010 AFC
To install OPTIC 3-PTV with LINEX option, perform the following steps:
Cut the ends of the PEEK lines connected to the LINEX Head as it is shown in Fig. 15.

2. Connect the carrier line (blue marker) to AFC carrier line using the 1/8” union and the 1/8”

to1/16" reducing ferule.

3. Connect the second line to the AFC purge flow line using the 1/8” union and 1/8” to 1/16”

reducing flow.

Please contact ATAS GL International BV if you have any questions.

info@atasgl.com

http:// www.atasgl.com
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