 
Retention Time Locking Software 

 ___________________________________________________________________
 
Introduction
 
Retention Time Locking (RTL) is a unique software product developed by Agilent Technologies to match the retention times of one Agilent GC system to another.  RTL is a software tool used to build a method and pressure-retention time calibration curve for the type of column used in the method.  Once this is completed, the method can be transferred to another instrument with the same column type and the retention time of a target compound can be locked onto the desired retention time value.  RTL also provides the capability to search retention timetables. Searching compounds can be defined by retention time and may also include element information to allow searching on the molecular formula in the retention timetable.  This document will assist you in getting started with using RTL. For more detailed information on the features of the software, refer to the RTL on-line help. 
Getting Started
 
The best way to begin using RTL is to start with a method that is familiar to you and is used on a regular basis in your laboratory. The three (3) steps below describe the typical process for creating a RTL pressure verses retention time calibration.  The GC System should already be set-up. 
 
System Requirements

GC with EPC Inlets
Chromatographic Requirements

A method with the target compound selected  

GC Capillary column  
 
There are two different drop-down menus associated with RTL, RTLock and RTSearch.  Both menus are available in the Method & Run Control view and the Data Analysis view.  The drop-down menus are shown for the Method & Run Control view in figures 1 and 2.
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Figure 1. RTLock Drop-down menu in the Method & Run Control view
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Figure 2. RTSearch Drop-down menu in the Method & Run Control view
 
Using the Software
 
The method below is used as an example to familiarize the user with the software. This example includes screen captures from 6890 GC ChemStation.
 
Select a target compound that is easy to identify, symmetrical, and elutes in the middle of the chromatogram (or the most critical part of the chromatogram). It should not be very polar or susceptible to degradation.
 
 
Step 1. Edit the column head pressure in the method
 
Go to the Method & Run Control view.  Start with a method that is used regularly. Load this method into ChemStation. 
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Figure 3. Load Method

Under the Instrument menu item, select Edit Parameters from the drop-down menu.  Click on either the Inlets or Columns icon to read the pressure for the column to be used.  Develop four other methods for which the pressure has been changed to give pressures that are 20 percent less, 10 percent less, 10 percent more, and 20 percent more than the pressure in the initial method.  Use these methods to collect retention time data. 

The pressure for each one should be changed as follows:
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Figure 4. Edit the Pressure

Note:  The column pressure is in constant pressure mode. It can be set to the 

hundredth decimal place (##.0#) to achieve greater locking precision.
 
Run the original method.  Set up a sequence to run the original method, plus the four you have just created with the changes to the column (inlet) pressure.  Discard the data from the first run.
 
	Run
	Pressure

	First Run
	Original method pressure

	1
	80% of original method pressure

	2
	90% of original method pressure

	3
	Original method pressure

	4
	110% of original method pressure

	5
	120% of original method pressure


 
Step 2. Record Retention Time and Pressure Pairs from the last Five Runs
 
After all the chromatographic runs have been completed, go to the Data Analysis view.  Display or print each data file from the last five runs (performed in step one above). Select the same target compound from each chromatogram. 
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Figure 5. View chromatographic runs for target compound
 
Record the retention times and pressures for the target compound on a piece of paper.
The illustration below shows how the retention times shift as a function of pressure.
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Figure 6. Retention time shift

 
You are now ready to use RTL. Transfer this information to the RTL software.
  
 
Step 3. RTL Calibration

Load the method you want to use with RTL.

From the RT_Lock menu item, select New RTL Calibration from the drop-down menu.
The Retention Time Locking Calibration dialog box will appear.  Type in the information for the target peak (from step 2 above). Input the pressure and retention time for the target compound in either ascending or descending order for the pressure and retention time pairs.  (This will prevent the plot from zigzagging between the data points in the calibration plot.)
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 Figure 7. Retention time Locking Calibration Dialog box
 
After data entry has been completed, select "OK" to exit the screen. Cancel allows you to go back and edit your data set in case of error.  The RTL software will then calculate the quadratic fit to the data and display the maximum departures of the retention time and pressure in an information box shown below.
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Figure 8a. Quadratic fit of the data
 

These maximum departures are calculated from the standard deviations of a least squares quadratic fit.  This information is displayed in a plot of the Pressure vs. Retention Time. 
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 Figure 8b. Pressure vs. Retention Time 
You have just created your first RTL calibration for a method. If the results of the lock are acceptable, click "OK" and the calibration is saved with your method.  From the RTLock menu, select Edit RTL Calibration to make changes or review the data.
 
Your method is calibrated. Enjoy the benefits of RTL.
Other Features of RTL
 
· (Re)Lock Current Method
 
Go to the RTLock menu and select (Re)Lock current method from the drop-down menu.  This feature is used to determine a new column head pressure to relock the current method when the target peak has shifted. It updates the 6890 method with the new calculated column head pressure. 
 
The (Re)Lock current method dialog box is shown below. 
                   [image: image10.jpg](Re)Lock current method

~Retention time:————————— ~Methad Informatiors ——————————————
Eter curent retention tme of: Curent Methad: RILIONEG,
15 Column: 1

[ Minaes Pressure used a7z i
Then select buton Update: Desied AT 12000 Mides
Methad to calculate a nen
pressure and ente tin the Calo new pressue: psi
method —





Figure 9. (Re)Lock current Method dialog box

 
Enter the current retention time for the target peak. If this is a 6890 or 6850 method, click on the [Column:] button to display the setpoint for the particular column being used.  This will display the pressure setpoint in the method.  After entering the current retention time, in this case 6.243 was used, click on [Calc new pressure:] button to calculate the new pressure setpoint to give the desired retention time.  By clicking on the [Update current 6890 Method] button, the new pressure setpoint is automatically inserted into the method if the method is a 6890 or 6850 method.  The updated method can then be run.

 
 
· Build a retention time table to search for compounds
 
Search tables can be useful for peak identification. A sample table, example.rtt, has been included with the software. Use the sample table to assist you in developing your own RT Search table.  
 
Go to Data Analysis view. Under the RTSearch menu, select Edit RT Table. This will bring up the EditRTT: window. The window will contain the retention timetable currently loaded. If a table is loaded, the name of the table will follow the colon in the window title bar. Click on [Blank Table] to start a new table. If this is necessary, the window’s title bar will show Changed after the colon. The table titles can be edited by clicking on [Edit Titles].
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Figure 10. EditRTT: window

Select the [Edit Titles] button to bring up the Edit Retention Time Table Titles dialog box, Figure 11.  The Table title can be inputted or changed. It is recommended to leave RT as the title for retention time because of the spacing in the table. The titles for columns 2 and 3 default to Compound and CAS#. Column 4 is the formula column title and is labeled as molecular formula. Columns 1 and 4 are used by the SearchRT algorithm. Column 5 defaults to molecular weight (MW). Columns 6 through 10 can be used to place user defined information. Examples could be boiling point, specific gravity, or information such as the next method or task to do if that compound is present. When the setup is complete, clicking on [OK] exits the dialog box with changes saved.
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Figure 11. Edit Retention Time Table Titles dialog box
 
Once the structure of the table has been implemented, the compounds can be added to the table by clicking on [Add Compound] (refer to figure 10). This will bring up the dialog box shown in Figure 12 with the titles inputted. For example, input the following information to build a small RT table. For each new compound click on [Add Compound] to enter the information in the Retention Time Table. The Molecular Formula must be entered with a colon following the element symbol. The different elements must be separated by a comma as shown below.
 

RT
Compound

CAS#
     
      Molecular Formula
 

0.943
n-pentane

109-66-0

C:5, H:12


3.717
n-heptane

142-82-5

C:7, H:16


5.730
toluene


108-88-3

C:7, H:8


8.863
n-octane


111-65-9

C:8, H:18
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Figure 12. Edit Compound dialog box.
 
When the entries are completed, save the table by clicking on [Save Table] in the EditRTT: window (See figure 10) and entering a file name. In this example, save the table as short.rtt. Print the table by clicking on [Print Table]. Close the window by clicking on [Close Window].
 
 
· Export and import capabilities of RTSearch.
 
Go to the RTSearch menu and select Export RT Table.  Select short.rtt as the file name to export and click on [OK]. Unless another destination was set, the exported file will be stored as a .txt file under C:\Chem32\RTL.  The dialog box shown in Figure 13 will appear. This dialog box allows the user to select the destination for the file. In this example, the destination has remained the same, C:\Chem32\RTL. Clicking on [OK] completes the export operation.
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Figure 13. Export RT Table. Using the Specify file to export into: dialog box to select the destination for the exported file.
The user can now import the text file into Excel and use the various capabilities of Excel. Excel will import the file as a tab delimited file and will automatically save the file as tab separated file when saved. This saved file can then be imported as a retention timetable. 
 
To import a file, go to the RTSearch menu and select Import RT Table.  Select the file and click on [OK].  The table should be imported.

In the example message box shown in figure 14, some of the peak identifiers exceed the 65-character limit for the compound name for the imported file.  The message box refers to the line number as 49 in the import file, while the ChemStation message line refers to line 46. The line 46 is the table line entry in the .rtt file being created by the RTL macro. The line 49 in the import file refers to the 49th line in the .txt file being imported. The lines counted include the Table title and the table column titles. 
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 Figure 14. Example message box warning that the import program truncated the entry
 
Select Yes to continue and the Save Table dialog box will appear.  The default file name will be the same as the .txt file name. Click on [OK] to complete import.
 
 
· Using RTSearch to find compounds in the retention time tables
 
Go to the RTSearch menu and select Type in Time. This will bring up the dialog box shown in figure 15. 
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Figure 15.  Search Retention Time Table Dialog Box
 
Load the Retention Time Table by clicking on [Load Table… ].  Select short.rtt as the table to search and click on [OK] to load the table. Once the table is loaded that the user would like to search on, the Search RT, in minutes, and the Search Window can be entered. The other part of the Search Retention Time Table dialog box (refer to figure 15) allows the user to also search the molecular formula column of the retention timetable. The top row of dialog buttons allows the user to select whether an element is present or not. The bottom part is configured by selecting Configure Search under the RTSearch menu. In this part of the dialog box, the selection of whether or not the compound is detected by a detector, narrows the search to the group of elements detected by that detector. (This is also configured as part of Configure Search). In this simple example, it is not necessary to enter any additional elemental information since the compounds are hydrocarbons without any heteroatoms. 
 
To perform a simple search, enter 1.0 as the Search RT and click on [Search]. The results of the search will appear in the Search Results window (see figure 16).
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Figure 16. Search Results window for search around 1.0 ± 0.1 minutes
 
The search results can be added to a report through the [Add Results to Current Report] button or used as the start of new report through the [Start New Report] button. Clicking on the [Start New Report] button produces the Results of RT Table Search report.
 
In the RTL_RPT window, the user is able to save to file, print, copy to clipboard, and search the results. Print the search results.  Close the report.

· Click on Plot

To use Click on plot requires that the ChemStation be in the Data Analysis view with a signal file loaded. Load the datafile, DATA\DEMO\100FID20.D, by selecting Load Signal under the File menu. After the file has loaded go to RTSearch menu and select Click on plot. A cursor will appear on the signal plot. When the cursor is placed at the desired position (see figure 17) click and the Search Retention Time Table dialog box  (see figure 18) will appear with the retention time already entered.
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Figure 17. Signal file Plot with cursor positioned over a peak in the chromatogram.
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Figure 18. Search Retention Time Table dialog box after clicking on plot

 

The user would then proceed as they would with the Type in Time access to the search window. Pick the search criteria and select [Search].

Refer to the on-line help files to learn about the other features of RTL.
_1231395301

_1231395303

_1231395305.doc
[image: image1.png]RT Table title:

Ret Time Column title:
Column 2 title:
Column 3 title:
Formula column title:
Column 5 fitle:
Column 6 title:
Column 7 title:
Calumn 8 title:
Column 9 title:

Column 10 title:

Retention Time Table Titles

[Compound

[CASE

[Molecular Formula
Mw

[up1

uDz
UD3
UD4
[UDs

ok |

[_cancer | (e ]








_1231395306

_1231395304

_1231395302

_1231395299

_1231395300

_1231395298.doc
[image: image1.png]Instrument 1 (offline 1): Method & Run Control
Fle BunContiol Instument Method Sequence RTLock

Hethod andFun Gl
Type in time.
‘

‘@ g O] Yew et Repot
Ready EdtRT Table. e

Configue Search.
Reprocess Data Mode Expot AT Tabie E1M DEF_GC.S
Import RT Table.

View Abort Help
UPDATE N [3] Dlekonpt unMethod

RTL Help Contents.







