Operating Manual
Varian SpectraAA-220

Before starting to use the instrument check the following:

1. Make sure the compressed air line is on (valve on back wall)

2. Make sure the acetylene has at least 15 psi pressure

3. Make sure the acetylene tank is turned on

4. Make sure the burner-head trap is filled with water

5. Make sure the over-flow bottle on the floor is not full

6. Be sure that the nebulizer capillary is in e-pure water 

When making solutions for any Atomic Absorption solutions, be sure to use e-pure water!

Turn on the power to the AA-220 leaving 15 minutes of warm-up time before using.

If the computer for the system is off, turn on and CANCEL at the log-on screen.

Load the software by double clicking the SpectraAA icon on the main screen
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The software should open to a screen like below:
Everything within SpectrAA is done in Workbooks.  Double click the Workbook icon.
The following screen should appear:
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Fill in the information for your new worksheet.  You need to enter a Name and the number of samples.  It is suggested that you enter more samples than you expect to run because you can not add more samples once you have started your analysis.  Click OK when ready to move ahead.

The following screen should appear:
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You then want to add a method(s) for your analysis.  Click the Add Method icon and the screen below should appear.
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You will want to load from the Cookbook initially, until you have created a Method Library.  We can use only flame, and you can scroll through the displayed methods to find the metal ion you want to set up the method for.

Double click the metal ion and the following screen should appear:
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In this screen, you develop the method for the metal of choice.  In the example Ca will be analyzed.  At this point you will need to edit the generic method for the analysis.  Double click the Edit Method icon.  The method set up screen will open
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The Tabs that you will modify are the Type/Mode, Measurement, Optical and Standards.
In the Type/Mode tab, set the Units to the units you are going to use (mg.L, ppm, Abs), sampling to Manual and the Flame type to Air/Acetylene like in the figure below then click Next which will open the Measurement tab
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In the Measurement Tab, the only mode available to the SpectrAA-220 for Measurement Mode is Integration mode.  Under Calibration Mode a number of options are available depending upon the analysis you are doing.

· If you want to simply measure absorbance and do the data analysis on your own, then select Scale Expansion
· If you have a set of standards of known concentration and want the instrument to do the calibration curve – giving results for your samples in the units of concentration select the Concentration button.
· If you are doing a standard addition experiment, selecting Standard Addition, provides you the chance to generate the standard addition curve automatically.
Depending on the Calibration Mode used, you will then have a chance to select numbers of replicates for both sample and standards.  The Time(s) simply provides a means of changing the integration parameters used for measuring the data.  
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Scale Expansion Mode – Used when measurements of absorbance are desired.
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Concentration Mode – Used when you have a set of standards and want the instrument to report results directly in concentration units.  You will want to go back to the Type/Mode tab and define the units you are using (gm/mL, Abs, ppm).
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Standard Addition Mode – Used when using the technique of standard addition.
The Optical Tab allows you to set up the lamp that is to be used.  Some lamps (Varian) will be identified by the instrument and set themselves automatically.  Other lamps will need you to set the position, current (suggested on lamp), wavelength and slit width.  The default settings are usually a good place to start. 
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If using the Concentration or Standard Addition methods, then the Standards Tabs will allow you to enter the concentrations of the standards into the instrument so that once measured, the curves can be generated.
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Concentration Mode
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Standard Addition

Once you have set all of these parameters, click Ok and the parameters will be set in the instrument.

Click on the Instrument Tab and then the Optimize button and the following screen should open.  
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This screen gives you the chance to optimize the instrument before doing your analysis.  The parameters that need to be optimized are:

· Lamp position – click on Optimize Lamp and maximize the signal displayed

· Flame position – click on Optimize Signal and maximize the absorbance measured

· Gas Flow – changing ratio of Oxidant to Acetylene to maximize the absorbance measured

Lamp Position 

The lamp position is optimized by selecting the Optimize Lamp button and adjusting the two small nuts on the bottom of the lamp.  You want to maximize the emission signal that is reaching the detector.  This should be done without the flame being ignited,
Flame Position

To optimize the flame position, select Optimize Signal, ignite the flame and aspirate a solution with your analyte into it (usually the most concentrated standard) and adjust the burner-head position (up and down, in and out) using the two knobs at the base of the burner.   Again you are trying to get a maximum absorbance.
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Gas Flow

Usually the default settings set by the Cookbook give good results.  Varying the ratio of Oxidant to Fuel can improve your Signal slightly.

This optimization of the signal is an iterative process where you will optimize position, the fuel ratio, and then re-optimize position, etc.  
Once the system has been optimized, click Ok and get back to the Instrument Tab.  You are now ready to measure your samples.  Press Start and follow directions on the screen.  Initially you will be aspirating e-pure water.  You will want to aspirate e-pure while zeroing the instrument. (NOTE:  You should aspirate solution all the time the flame is on.)
Aspirate your sample into the flame and press the Read button, and continue with all of your samples.  You should generate a view like the following.
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If using the Concentration or Standard Addition Mode, you will sometimes find the output to look like:
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The UNCAL indicates that the sample was outside of the calibration standards.

When you are finished, the output should look something like the following:
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To print out the results, go under Options on the Menu  bar[image: image18.png]Dptions Ext_Help
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, then to Datalog, to get to the print function.

A table which contains all of the data you collected will be printed.  The table will contain the measured values for each replicate, an average as well as the relative error.  It will also give the time and date for the analysis and the metal being analyzed.  You can also export the document as a text file, though direct import into Excel is not simple.
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