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Agilent 1100 Neophyte Training

Lab 11: Acquiring and Evaluating Spectral

          Data

LAB EXERCISE

LAB TITLE

Acquiring and Evaluating Spectral Data

Revision: 4.0
LAB OBJECTIVES

In this lab you will install the Diode Array Detector and Spectral Evaluation Software and experiment with acquisition and evaluation of spectral data.

This lab is divided into six sections.

PART 1:

A. Installing the DAD and Spectral Evaluation Software

B. Acquiring Spectral Data

C. Displaying Spectra

-------------------------------------------------------------------------------------
PART 2:
D. Peak Purity

E. Isoplot

F. 3D-Plot

A. Installing the DAD and Spectral Evaluation Software

In this section, you will be configuring the system for use with the diode array detector. 

1. Shut down all ChemStation sessions and shut down the instrument.

2. Disconnect the LAN cable and CAN cable from the Variable Wavelength Detector and connect them to the Diode Array Detector.

3. Plumb the outlet tubing from your column to the diode array detector. Make sure the detector outlet tubing is directed to the solvent waste.

4. Turn on the 1100 System and the ChemStation.

5. Insert your ChemStation CDROM and run the Setup program. Perform a system upgrade. After the upgrade is completed, select <YES> to add an additional instrument software module.

6. Select the G2180BA Spectral Evaluation software to add to instrument number one.  Enter the license number TN040411B9.
7. Once the software is installed, run the Configuration Editor. Change the instrument type to Modular 3D LC System.

8. Start an online session. In the instrument configuration screen, remove the VWD and add the DAD to the system configuration.

9. Notice that the GUI and menus now show the diode array detector.

10. Switch to the Data Analysis view. Note that a new <Spectra> menu has been added.
B. Acquiring Spectral Data
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Enter the DAD parameter screen. Note that you may define up to five/eight different signals simultaneously. Define three different signals using the wavelengths of 254, 230, and 280 nm.

2. Do a single run of your gradient checkout sample and your GRAD_1.M. When the run is completed, review the data in the Data Analysis view.
3. Using the Windows Explorer, look at the data file subdirectory. Note how the different signals are saved on the disk.

4. In the DAD parameter screen, select acquisition of all spectra using the full spectral range of 190-950 (step 1) and a peak width that corresponds to one spectra every 0.1 seconds (10 Spectra/second).
5. Do another run of your checkout sample. When the run is completed, again look at the data file using the Explorer.

How fast is the data being acquired in Kbytes/second?______________

How do the signals compare to the spectra data in terms of file size? __________________________________________________________

6. Experiment with the other options for peak-controlled spectra acquisition and threshold settings. Note any important observations.

C. Displaying Spectra

1. Select the option “Use current method”.

2. Load the single runs from chem32\1\data\demo into the Navigation Table. Load one signal from demo\demodad.d and the demo Purity.m method.
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3. Select Yes to upgrade to the new Spectral/Purity options

4. Try different types of background subtraction best suited for this analysis by using the dropdown menu or go to the Reference section under Spectra -Spectra Options.

[image: image2.jpg]



5. Go to the Spectra menu and choose Select Spectrum or click on the Select Spectrum tool.
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Position the mouse pointer on the first peak at the up slope of the chromatographic peak and press the left mouse button. The up slope is half way up the left side. Notice that the Reference Spectra and the Original spectrum are displayed in one window (on the right). The subtracted spectrum is displayed in the other window (on the left).
6. Now overlay the background subtracted down slope spectrum. The down slope spectrum is on the right hand side of the peak. To do this hold the CTRL key down while using the left mouse button.
7. From the Spectra menu, choose any of the other select spectra items to try out the available options. Practice with the other tools as well.
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D. Peak Purity

The Peak Purity algorithm can help you determine whether a chromatographic peak is comprised of one or more components. In quality control, impurities hidden behind the peak of interest can falsify results. In research, a hidden component left undetected might lead to a loss of essential information.

1. Now go to the Spectra menu and choose Select Peak Purity. Alternatively, use the following button.

Press the left mouse button on the peak with ret time 12.635 min. Examine the resulting displays. Make certain you compare the Purity Factor and the Calculated Threshold found by selecting the Information on LC Peak Purity Tool.
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Select also the following peaks (ret times 4.854 and 10.165) and answer the following questions.

	Peak retention time
	4.854
	10.165
	12.635

	Does the spectral overlay indicate impurity?
	
	
	

	Do the similarity and threshold curves indicate impurity?
	
	
	

	Do the number of diamonds in the red band indicate impurity?
	
	
	

	Does the relationship between the purity factor and calculated threshold indicate impurity?
	
	
	

	Do you think this peak is impure?
	
	
	


2. Close the purity display with the tool found in the lower right hand corner.
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E. Isoplot
1. Select <Isoabsorbance Plot> from the <Spectra> menu. Note the topographical representation of the 3D data. Move the crosshairs around and notice the changes to the lower chromatogram window (black lines) and the upper spectra window.

2. Change the cursor type to <Signal>. Move the signal crosshair to approximately 220 nm and press the <COPY> button.

Does anything happen?_________________________________________

3. Exit Isoabsorbance plot. Notice the new signal in the signal window. Note that you can integrate and report data with this signal.

4. Spend some additional time using the spectra selection tools. Experiment with using different reference spectra and selecting individual and multiple spectra from the chromatogram.
5. When you are comfortable working with spectra, load your data files and review the spectral data you acquired with the corresponding sequence method.

What can you say about the spectra of the five compounds in our gradient checkout sample?____________________________________________

F. 3D Plot

1. In Data Analysis, select “use current method”, and load only one signal of the demo file DEMODAD.D and load the demo method PURITY.M.

2. Make sure you have the FULL MENU option selected. Under <Spectra>, select <3D Plot>. Zoom in on the time range from 4 minutes to 12 minutes and change the scaling until you have a good view of the 3D data (use the x-y-z and redraw function). Note the arrows for preview of spectra and chromatogram in the 3D plot.
3. The 3D plot is most often used as a Sales Tool.

4. Exit 3D plot. Note that the ChemStation asks if you want to unload the spectral data from memory. Since you will be reviewing this data, you should say <NO> to this question.
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